Historic,  archived  document 


Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


THE  INSECT  PEST  SURVEY 


BULLETIN 


Volume  19  Supplement  to  Number  4 June  15,  1939 


BUREAU  OF 

ENTOMOLOGY  AND  PLANT  QUARANTINE 

UNITED  STATES 

DEPARTMENT  OF  AGRICULTURE 

AND 

THE  STATE  ENTOMOLOGICAL 


AGENCIES  COOPERATING 


K>% 

mM 

gMfi 

i'."'  1.  i J 

‘:  :'  i :TJ  i 

S-°'' 

{ 


i 


i 


■ j 


t' 

?■ 


■/ 


i 


ILTSECT  PEST  SURVEY  BULLETIN 


Vol.  19 


Supplement  to  Namier  4 June  15,  19S9 


THE  SPECIES  AKD  DISTRIBUTION  OE  GRASSHOPPERS 
IN  THE  1938  OUTBREAK 

Rolert  L,  Shotwell,  Entomologist 
Bureau  of  Entomology  and  Plant  Quarantine 
United  Stales  Department  of  ig'^i culture 

The  year  1938  was  the  fifth  year  in  which  grasshoppers  were  collected 
in  typical  environments  in  the  several  States  included  in  the  annual  gra.ss- 
hopper  surve;/-.  Data  from  the  1934,  1935,  1936,  and  1937  collections  were 
puhlished  as  supplements  to  the  Insect  Pest  Survey  Bulletin  as  follows; 

Volume  14,  numher  9;  Volume  16,  numher  5;  Volume  17,  numher  3;  and  Volume 
18,  numher  6, 

The  present  paper  is  based  on  tahulci.ted  data  from  collections  made 
in  21  States,  as  follows:  Arkansas,  Colorado,  Idaho,  Illinois,  Iowa,  Kansas, 
Michigan,  Minnesota,  Missouri,  Montana,  Nebraska,  Nevada.,  New  Mexico,  North 
Dakota,  Oklalioma,  Oregon,  South  Dakota,  Texas,  Utah,  Wisconsin,  and  Wyoming. 
Small  collections  were  made  in  the  State  of  Washington  but  not  of  sufficient 
size  to  be  included  in  this  report.  Over  196,000  specimens  were  taken  in 
the  common  crops  and  native  ha.bitats  of  the  different  States.  These  speci- 
mens have  all  been  identified  and  recorded  as  to  the  numbers  of  each  species 
in  each  envirorment  and  these  data  ha.ve  been  recorded  for  each  State  as 
percentages  of  the  total  number  collected  in  a single  habitat.  The  identi- 
fication of  these  specimens  represents  an  i.mmense  am.ount  .^f  work  and  the 
credit  for  this  goes  to  E,  E.  Skoog,  field  assistant,  who  has  had  charge 
of  this  v;ork  for  the  last  2 years. 

It  has  been  explained  in  other  reports  that  there  are  imperfections 
in  the  survey  and  the  results  are  to  be  considered  only  in  a general  way. 
After  5 yearns,  a stpd^r  of  the  results  indicates  defini  tely  certain  trends  and 
changes  in  the  relative  abundance  of  the  different  species  which  have  been 
borne  out  by  field  observations. 

In  1937  Pi ssosteira  long! penni s in  the  Colorado-New  Mexico  area  held 
the  spotlight  of  interest  in  grasshopper  activities.  Again  in  1938  this 
species  aroused  a greater  interest  in  the  States  infested  including  longer 
areas  in  the  Pahha.ndle  of  Texan,  Of  greater  import  for  the  entire  grass- 
hopper area,  however,  were  the  major  flights  of  Melanoplus  mexicanus,  the 
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greatest  in  recent  history,  which  occurred  in  July  1938  in  the  northern 
Great  Plains  area.  These  developed  from  large  reservoirs  of  this  species 
which  hatched  out  in  numbers  ranging  from  1,000  to  10,000  per  square  yard 
in  idle  and  weedy  range  lands  adjacent  to  cropped  fields.  These  reservoirs 
were  located  in  large  areas  of  north-central  South  Dakota,  east  of  the 
Missouri  River,  such  areas  continuing  northward  into  Rorth  Dakota  and  thence 
diagonally  northwestward  across  that  State  and  in  other  areas  in  the  south- 
western part  of  ilorth  Dakota,  The  flights  were  to  the  northeast,  north, 
northwest,  and  some  southwest,  infesting  nev;  territory  in  the  Red  River 
Valley  of  Minnesota  and  North  Dakota,  parts  of  northern  North  Dakota,  a re- 
infestation in  the  Mandan  to  Dickinson  areas,  including  the  Bad  Lands,  the 
eastern  half  of  Montana,  which  had  no  serious  infestation  to  begin  with;  a 
large  part  of  extreme  eastern  Wyoming;  and  the  Black  Hills  area  of  western 
South  Dakota* 

ilymphal  surveys  were  conducted  in  the  northeastern  quarter  of  South 
Dakota  from  May  7 to  July  2,  inclusive.  The  high  spots  of  the  trend  of  the 
grasshopper  populations  for  fields  and  field  margins  were  as  folloviTs: 


Date  ; Population  found  in — 

; Field  ; Field  margin 

: Number  : Number 

• • 

May  7 : 5 : 35 

June  4 ; 192  ; 260 

June  18 • 190  : 245 

guly  2 ; 73  ; 119 


These  are  averages  of  all  the  observations  made  in  the  northeastern 
quarter  in  which  populations  as  high  as  1,500  per  square  yard  in  the  field 
were  recorded  in  some  places  between  June  4 and  June  18,  There  was  a general 
exodus  of  M,  mexicanus  from  this  area  the  last  week  of  June  and  the  first 
week  of  July,  This  is  evidenced  in  the  figures  from  the  nymphal  survey 
¥/hich  show  a sharp  decrease  of  population  between  June  18  and  July  2,  Tlii  s 
would  have  been  more  marked  if  it  had  not  been  for  Melanoplus  dif f erentiali s 
coming  in  about  this  time  and  holding  up  the  popu.lations  to  a certain  extent. 

A similar  population  trend  in  eastern  Montana  was  as  follows: 


Date  : Population  found  in — 

; Pi  eld  ; Pi  eld  margin 

: Number  ; Number 

May  28 ; 10  ; 83 

June  4 : 18  ; 44 

June  18 : 22  : 80 

July  9 ; 60  : 76 
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There  v/as  an  incroasG  in  average  populations  ^7hich  vias  more  marhccl 
in  a stuci-j-  of  the  indivichial  ohserve.tions  where  counts  of  200  and  300  per 
square  ;'o,rd  \7ere  common  in  fields  having  only  5 per  square  yard  “before  the 
grasshoppers  flew  in.  H,  B,  Mills,  State  entomologist  of  Montana,  has 
described  the  migrations  of  LI.  mexicanus  into  Montana  in  his  report, 

"Montano-  Insect  Pests  for  1937  and  1938"  (Rpt,  27,  Sto-te  Ent.  Bull.  Ho.  368, 
pp.  12-lS,  Jan.  1939).  This  descrijotion  is  based  on  observo-tions  made  by 
EederoJ.  o,nd  Stohe  men  connected  with  the  grasshopper-control  progrom  v/ho 
were  chocking  on  the  flights.  In  this  o-rticle  Mills  ho-s  mapped  the  spreoxl 
of  mexicanus  into  eastern  Montana.  Beginning  with  July  1 in  Wibauzc, 

Eallon,  o,nd  Carter  Counties,  the  crest  of  the  migration  moved  progressively 
westward  and  northwestwa,rd  until  by  July  17  it  reached  into  Blaine,  Petroleum, 
and  Troeosn.re  Counties,  or  a line  north  and  south  200  miles  west  of  the 
eastern  State  boundary.  Here  the  flights  terminated  and  it  is  in  this 
area  tha-t  egg  deposition  was  the  heaviest.'  These  migrations  also  extended 
nor  til  into  Saskatchewan. 

The  small  faras  in  the  Black  Hills  of  South  Dakota  also  received 
their  sha,re  of  these  migrants.  This  was  evidenced  by  the  high  egg  counts 
in  this  area.  ALl  of  the  ea-stern  counties  in  Wyoming  ivere  also  on  the  re- 
ceiving end  of  these  migrations.  In  Goshen  County  north  of  Torrington  the 
area  invaded  by  the  migration  of  M.  mexicanus  shows  egg  counts  of  4 to  16 
pods  per  square  foot  in  the  field  and  1 field  of  29  pods  per  square  foot. 
Unless  conditions  unfavorable  to  grasshopper  development  occur,  this  area 
in  1939  v/ill  probably  produce  as  heavj'-  populations  as  those  which  developed 
in  north-central  and  eastern  South  Dakota  in  1938.  If  this  happens  then 
large  flights  of  M.  mexi canus  can  be  expected  to  develop  in  this  area. 

The  other  area  where  heav;r  egg  deposition  occurred  from  these  flights 
was  the  reinfested  section  in  the  region  north  and  south  of  a line  from 
Mandaii  to  Medora,  H.  Dak.  Egg  predators  reduced  the  number  of  good  eggs 
25  to  75  percent,  otherwise  this  would  have  been  the  most  heavily  infested 
of  all  the  areas.  Viable  egg  pod  counts  here  still  run  4 to  16  per  square 
foot. 

Egg  Survey  of  Range  and  Idle  Land  in 

the  Mela-noplus  mexicanus  Area  Proper 

As  a part  of  the  fall  grasshopper-egg  survey  in  the  Horthern  Great 
Plains  area  infested  by  M,  mexi  canus,  a separcite  survey  was  made  of  the 
range  and  idle  land.  In  this  survey  only  egg  pods  of  this  species  were 
considered  insofar  as  it  was  possible  to  determine  their  identity  -by 
superficial  inspection.  The  States  in  which  surveys  were  made  were 
Montana,  Worth  Dakota,  South  Dakota,  Wyoming,  and  the  western  part  of 
Hebraska,  Only  a few  examinations  were  made  in  Hebraska.  The  survey  was 
divided  into  two  parts,  one  being  done  as  a special  survey  made  by  R.  A. 
Roberts  and  the  other  as  a part  of  the  regular  crop  survey  made  by  the 
district  surveyors.  Mr.  Roberts  has  written  up  his  report  as  a separate 
project. for  compari son  wi th  the  reports  of  the  di strict . surveyors. 
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The  method  was  to  e.^anine  at  least  10  1- square-foot  samoles  of  sur- 
face soil  or  sod  and  record  the  numher  of  M.  me:x:icanus  pods  found  therein. 

At  each  pla,ce  of  examination  an  average  nimher  of  pods  per  square  foot  v/as 
determined  and  recorded.  The  range  land  was  arbitrarily  divided  into  two 
parts.  The  one  part  was  called  adjacent  to  crop  and  included  all  range  land 
within  1 mile  of  crop  land.  The  other  was  designated  as  open  range  and  in- 
cluded all  that  which  was  recorded  as  beyond  the  1-mile  limit.  There  were 
1,558  fields  and  range  areas  examined  in  both  surveys.  The  results  are 
compiled  in  tabbies,  which  are  self-explanatory.  So  far  as  possible  the 
nrmber  of  pods  per  square  foot  were  recorded  for  the  cropped  fields  in  the 
vicinity  of  the  range  and  idle  lands  observed.  The  following  is  an  excerpt 
from  the  report  made  by  R,  A.  Roberts  summarising  the  results  of  his 
"Survey  of  the  Range  and  Idle  Lands  of  the  Northern  Great  Plains  Ai’ea  in 
Relation  to  Infestations  of  Melanoplus  mexicanus;" 

"The  v/ritcr  made  a survey  of  this  territory  beginning  September  11, 
1938,  and  concluded  October  23,  Briefly,  the  survey  began  at  Glendive, 
Mont.,  extended  southeast  to  Sully  County,  S,  Dak,;  north  to  Bismarck, 

N,  Dok, ; northwest  to  PlentyT.7ood,  Mont,;  west  along  the  Canadian  border 
to  Opheim,  Mont,;  south  to  Torrington,  Wyo, ; east  to  Alliance,  Nebr, ; and 
north  to  Bowman,  N, Dak.  Generally  speaking  the  infestation,  as  indicated 
by  egg  deposition,  was  lightest  in  the  eastern  part  of  the  Dakotas,  increas- 
ing to  heavy  in  central  North  hakota  and  being  very  heavy  along  the  Canadian 
line  and  in  eastern  Montana-.  Two  heav^'  areas  were  found  in  Wyoming — the 
Crook-Weston  Counties  area  and  the  Niobrara  area.  Idle  land  appeared  to 
be  infested  to  about  the  same  extent  as  crop  land,  although  the  figures 
are  not  so  conclusive  as  those  obtained  in  the  general  survey.  Favored 
places  in  idle  land  consist  of  land  idle  about  2 years  where  black  prairie 
soil  has  settled  firmly.  Sandy  loam  is  also  favorable.  Eggs  are  frequent- 
ly deposited  under  last  sea.son’ s Rus s i an- thi s tie,  this  year’s  Russian- 
t^stle,  and  Amaranthus  (recumbent  form).  The  longer  the  land  lies  idle 
the  more  nearly  it  resembles  pasture  la.nd,  being  marked  by  increase  in 
grasses  and  decrease  in  weeds.  This  should  lead  to  a corresponding  de- 
crease in  the  number  of  M,  mexicanus  eggs  found.  The  decrease  could  not 
be  expected  until  the  change  in  flora  has  occurred.  Range  land  adjacent 
to  crop  land,  is  nearly  alv/ays  overrun  by  Russian- thi  sties  and  it  is  fairly 
ea,sy  to  find  egg  pods  under  these  weeds.  Low-growing,  bushy  sage  clumps 
were  found  to  be  favored  locations  and  many  egg  pods  were  found  under  sage 
plants.  Search  in  dense  sod  was  very  disappointing,  more  pods  being  found 
in  light  areas  of  bunchgrass  and  other  western  grasses.  On  open  range 
clumps  of  sage  and^  occasional  weeds  appeared  to  be  the  best  places  to 
search  for  eggs.  An  open  range  area  of  unusual  significance  was  found  in 
the  piney-butte  area  in  Garfield  County,  Mont,,  between  Fort  Peck  and 
Jordan,  In  this  area  where  no  crops  wore  present,  stops  were  made  every  5 
miles  vu th' average  egg  pods  as  follows:  0,4,  0,2,  0.8,  1,2,  and  0,2.  At 
one  of  these  stops  31  egg  pods  wore  found  in  a single  1-foot-square  saanplc 
taken  under  a Russian-thi stle  by  the  roadside,  but  this  sample  was  not 
counted.  Although  in  general,  egg  deposition  was  light  on  open  range, 
it  is  obvious  that  in  areas  of  heavy  adult  population  where  no  crops  are 
present  oviposition  will  necessarily  take  place.  It  is  suggested  that  in 
the  future  examinations  in  these  areas  be  made  in  sage  clumps  and  other 
favorable  locations." 


Table  1. — S\immary  of  1,39^  I-foo t-^sguare  soil  samples  showing  data  pertaining 
to  infeistation  of  Melanoplus  mexicanus*  Samples  collected  by  R.  A.  Roberts  in 
North  Dakota,  South  Dakota,  Montana,  Wyomirif?:,  and  Nebraska,  September  11,  to 

October  21,  1938 
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Table  2.  Summary  of  1,338  cropped  fields,  idle  fields,  and  range  areas  sampled 
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Tatle  3» — Grasshopper  egg  survey  in  idle  land  in  193^ 
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I'r.'bles  1 to  5 show  the  results  of  the  survey  wish  Hr.  Rooerts* 
data  suj.inaa’ized  in  table  1,  and  tables  2 to  5 giving  a siammaiy  of  all  the 
surveyors.  In  table  2 the  average  n-umber  of  egg  pods  per  square  foot  in 
idle  land  is  1,08  and  iTi  cropped  land  adjacent  it  is  1,13,  showing  verig,’ 
little  difference.  In  range  land  there  is  very  little  difference  between 
the  a.veraoge  infestations  in  open  and  adjacent  range  lands,  but  consider- 
able difference  between  aip’'  of  the  range  and  the  cropped  or  idle  land. 

The  infestations  in  the  for-’mer  v/ero  only  about  one-half  to  one- third  as 
great  as  in  the  latter.  The  figwnes  given  in  table  3 show  that  the  per- 
centages of  adjacent  crop-land  areas  falling  into  the  1 to  5 classes  of 
infestc-tion  follow  very  closely  the  classification  of  idle  land.  Compa.ring 
such  a claussificati on  of  raXige  land  in  table  4 with  the  idle  land  and 
cultivated  crop  in  table  3,  there  is  cons: derabl.e  difference.  Ror  example, 

58  percent  of  the  range  can  be  considered  as  "noneconomic,"  or  class  1,  an 
it  pertains  to  the  migratory  species  M.  mexicanus  and  its  effect  on  crop 
land  in  the  iraiaed.iale  vicinity.  Only  25  percent  of  the  idle  land  and  23 
percent  of  the  crop  falls  in  this  catsgoiT.  In  the  class  2,  or  "light," 
classifica.tion  there  falls  25  percent  of  the  range,  20  percent  of  the  idle 
land,  and  16  percent  of  the  crop  land;  in  the  cla^ss  3,  or  "threatening," 

10  percent  of  the  range,  23  percent  of  the  idle  land,  and  23  percent  of 
the  crop;  in  the  class  4,  or  "severe,"  4 percent  of  the  range,  20  percent 
of  the  idJ-o  land,  and  19  percent  of  the  crop  land.  In  the  class  5 or 
"very  severe,"  3 percent  of  the  range,  12  percent  of  the  idle  land,  and 
14  percent  of  the  ci’op  land,.  This  is  all  based  on  the  number  of  areas 
and  ficld.s  examined. 

From  the  standpoint  of  estimating  control  need.s  on  idle  land,  it 
could  be  considered  the  same  as  vfheat  stubble  land,  where  in  the  average 
percentcuge  of  infestation  for  a county  was  applied  to  the  total  idle  landi 
acreage,  T?here  infested.,  the  egg  pods  of  H.  mexiceipus  are  di.  stributed.  . 
throughout  the  field  in  a similar  majiner  to  wheat-stubble  infestations 
and  there  would,  be  little  or  no  chance  of  their  being  plowed  under  before 
hatching. 

In  dealing  with  raiige  land  there  wo.s  .no  criterion  for  making  ostima.tes 
of  bait  need.s;  therefore,  in  table  5 a table  of  percentages  of  range  areas 
falling  into  es.ch  of  the  five  cla-sses  of  infestation  v/as  set  up  for  each 
State,  This  was  based  on  the  actual  numbers  cf  areas  examined  in  each  Stake. 
Applying  these  percentages  to  the  total  oicreages  of  range  land  in  each  State, 
classified  the  range  land  acreage  into  the  five  classes  of  infestation. 

From  g-cnera.!  observations,  major  migrakions,  whether  by  leg  or  wing,  of  M. 
mexicauus  to  crop  land,  from  range  land  in  1938  occurred  in  areas  v/here  the 
egg  pods  aueroged  over  1 pod  per  square  foot,  which  .means  above  a class  3 
or  "tlucatoniiog"  infestation.  Therefore,  any  extra  poisoned  bait  needed 
for  protection  from  rargo  land  could  be  estimated,  by  considering  the  acre- 
ages falling  into  the  class  4 and  class  5 infcsta.tions.  For  the  entire 
area  this  means  a total  of  6,139,335  acres,  which  is  6 percent  of  the 
entire  range  area.  It  is  also  believed,  that  o.nly  class  5 infestations 
with  egg  pods  numbering  above  2 per  square  foot  will  produce  major  flights 
to  distant  areas.  Some  1,977,115  acres  come  into  this  classification. 
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In  the  Uorth  Dakota  and  South  Daliiota  areas  of  most  severe  infesta- 
tioHj  uncrein*  the  great  flights  of  Jiily  1958  originated,  the  numher  of  egg 
pods  in  the  1937  fall  survey  averaged  from  2 to  6 per  square  foot,  uith  an 
occa.siona.l  field  averaging  from  10  to  15  pods.  These  numhers  'of  egg  pods 
dX  an  average  of .20  eggs  per  pod  would  theoretically  produce  from  300  to 
1,000  nymphs  per  square  yard  over  large  arca.s  and,  in -come  instances,  from 
1,500  to  5,000  per  square  yard,  Dstimated  populations  wore  reported  as 
high  as  8,000,  Dor  every  1 field  of  egg  pods  at  the  aoovo  rates,  the 
OoCtivc  hoppers  ha.tching  from  these  places  could  sprca.d  over  6 to  60  times 
the  anca.  of  the  original  hrooding  ground  al  a population  of  50  per  squanc 
yard,  ITith  many  places  like  these,  it  is  no  wonder  thal  the  lango  flights 
developed  and  similar  arca.s  located  in  the  1938  survey  might  again  produce 
major  flights.  Although  populations  of  M.  mexicanus  in  Michigan,  Wisconsin, 
Iowa,  and  more  eastern  States  may  sometimes  equal  those  in  the  Western 
Plains  area,  they  do  not  seem  to  develop  the  migratorial  hahit  to  the  ex- 
tent that  plains  grasshoppers  d.o.  This  greatly  reduces  the  hazard  from 
this  species. 


The  PisGosteira  longipennis  area 

On  the  Western  Plains  Pi ssosteira.  longipenni s moved  out  to  the  more 
eastern  and  southeastern  plains  a.rca  of  Coloriido,  sprea.d  over  a wider  anca 
in  the  Panhandle  of  Texas,  remained  in  alout  the  same  general  area  in 
northeastern  Hew  Mexico,  occurred  on  the  range  land,  also  in  the  extreme 
northwestern  third  of  the  most  western  county  in  the  Panhandle  of  Oklalaoma, 
and  is  also  an  important  crop  hopper  in  the  rest  of  the  Panhandle  area. 

Here  the  eggs  of  this  species  have  heen  found  along  field  margins,  in  wind- 
hlown  sand  ridges,  and  in  the  listed  rows  of  sorghuia.  When  egg  pods  of 
D,  longi poniii s occur  in  numhers  over  1,5  pods  per  square  foot  they  a.rc 
usuaJlj^  in  definite  egg  heds  that  arc  sometimes  noticeable  and  sometimes 
not.  These  heds  inin  from  1 to  100  acres  in  size.  Some  egg  deposition 
occurs  between  the  heds  hut  the  numhers  of  pods  are  usually  1 or  less  per 
square  foot,  Por  the  most  part  the  egg  heds  show  severe  damage  to  the 
grass  cover,  with  the  grass  eaten  short  by  ovipositing  females.  Spotting 
these  egg  heds  is  essential  for  good,  efficient  control  of  this  species. 

One  ranch  of  5,000  acres  in  Union  Countj/',  H.  Mex, , had  already  marked  36 
hods  of  3 to  10  acres  in  size.  It  is  believed  that  approximately  6 per- 
cent of  the  general  D,  longipenni s area  contains  some  egg  pods,  with  con- 
centration on  about  a third  of  this.  In  the  regular  egg  survey  it  is  im- 
possible to  locate  nearly  all  the  egg  beds  a-nd  determine  their  acrcavgc. 

Only  the  gcncraU  areas  of  infestation  can  ho  defined  a,nd  the  acreages  of 
theso  determined,  Por  the  entire  D.  longi pouni s area,  this  amounted  to 
11,217,200  acres  in  the  1938  sw-rvey. 

Species  with  lesser  migratorial  tendencies 

Attention  is  called  to  the  map  entitled,  ’’General  Distribution  of 
Economic  Grasshoppers  1938  Survey,”  where  symbols  a.rc  used  to  denote  the 
different  species.  Molauoplus  diff oronticali s is  the  most  abundant  in 
southeastern  South  Dakota,  eastern  Hebraska,  and  western  Iowa.  In  Texas 
it  is  the  dominant  crop  hopper  other  than  D,  longipenni s.  Prom  the  suu’vey 
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it  appears  that  this  species  is  defixiitoly  huilding  up  in  the  south- ccirtral 
part  of  South  Dakota,  where  in  1951  it  destroyed  a large  portion  of  the 
crop  in  30,000  square  miles.  In  the  egg  survey,  egg  pods  rrumhored  as  high 
as  150  per  square  foot  in  some  places  along  field  margins. 

I.Ielanoplus  hivi tta,tus  is  an  important  species  scattered  throughout 
the  Greah  Plains  States,  hut  most  nuiaerous  in  parts  of  South  Dalcota,  Wyoming 
Colorado,  and  ITe'oraska. 

I.ielanoplus  packardii  was  rated  as  second  in  Importance  in  most  places 
where  h,  mexicamis  was  so  n.umerous.  Some  of  these  may  have  been  M.  foedus, 
which  is  hardly  distinguishable  from  11.  packardl i . Both  of  these  species 
are  noticed  profusely  throughout  the  Great  Plains  States  in  environments 
typically  LI,  mexicanus. 

lielanoplus  femur- rub  rum  is  most  promixiont  in  parts  of  Iowa,  Wisconsin 
Minnesota,  Wyoming,  Idclio,  Utah,  and  Washington.  It  is  the  dominant  species 
in  the  irrigated  alfalfa,  of  Id.alio  an.d  Utah,  Its  distribution  is  very  gen- 
eral, 

C amnula  pelluci da.  is  very  im;porta.nt  in  localized  areas  in  Uevada, 
Oregon,  Washington,  and  Michigan,  In  the  fail  of  1938  it  reached  its 
greatest  abundance  in  Hevoh.a,  where  550  pods  per  square  foot  were  recorded 
at  1 stop. 


Aeoloplus  turnbullii , a.  common  species,  was  recordi.ed  as  domiiuint 
in  four  or  five  counties  in  the  extreme  western  part  of  KansCvS,  It  is  an. 
important  species  in  sugau’  beets,  La,st  spring  it  ¥ras  found  hatchirjg  in 
considerable  numbers  along  the  edges  of  fields  in  the  irrigated  sections 
aground  Ganden  City,  Kans, , anid  olsewhorc.  It  is  unusual  for  this  species 
to  be  of  such  economic  importance. 

There  v/orc  other  species,  such  as  Aulocana.  olliotti , Agenootottix 
deorum,  Brachystola  magna,  Djssosteira  Carolina,  D.  sTO-rcata,  Oedaleonotus 
enigma,  Schi stocerca  sp. , a.ndL  others  recorded  as  mumerous  and  important  but 
not  to  the  extent  of  those  already  discussed. 

The  map  has  its  limitations,  becau.se  the  subject  matter  is  presented 
in  such  a graphic  manner.  The  dominant  species  is  considered  first  in  the 
distribution,  and.  the  second  in  importance  is  shown  occasionelly.  Whore  h./o 
or  more  species  are  of  equal  importance  they  arc  shown  by  an  equal  number 
of  each  of  their  s'^mbols.  Pclolive  abundance  is  but  roughly  indicated  in 
the  nur.xbcrs  of  each  symbol  and  the  nap  should  not  be  taken  too  literally, 

Sf f PC t of  WGC.thcr  on  the  1938  ip.cnphal  population 


In  all  of  the  her"'.’^''  rain  a.rccas  of  eastern  Kansan  and  Uebranka.,  most 


of  Missouri,  Iowa,  Illinois,  and  Wisconsin  nymphal  po;pu.latlons  wore  kept 
down  during  the  whole  of  the  ipyxphal  scan;on  because  of  rai.as.  In  narny 
insta,ncos  tlic  infestations  oxi  the  breeding  grounds,  which  v/erc  mostly 
field  margins,  were  reduced  from  50  to  80  percent  of  the  original  popula- 
tion, ITo  movcDonts  into  the  adjoining  fields  were  recorded  at  such  pianos. 
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In  tlic  ontirc  nrca  mentioned  reductions  in  the  grasshopper  potential  aver- 
aged from  25  to  50  percent. 

Effect  of  egg  predators  on  the  infestations 

In  most  of  the  M.  mexicanus  area  proper  egg  predators,  especially 
heefly  larvae  ( SorahyliidaeT  have  reduced  the  nunher  of  good  eggs  20  to  75 
percent,  as  recorded.  The  heefly  occur  in  the  greatest  nunhers  in  western 
Eorth  Dakota  in  the  vicinity  of  Dickinson,  They  are  not  as  numerous  out- 
side of  the  four  m,  moxicaims  States  as  you  go  southward.  Table  6 is  a 
sunnar;>'’  by  States,  of  records  nado  of  the  average  number  per  square  foot 
of  each’  of  the  three  egg  predators  found  during  the  survey.  These  records 
wore  neither  uniformly  kept  nor  regularly  recorded,  so  it  was  with  difficul- 
ty that  any  scnblauicc  of  a su"ima,ry  table  wa.s  made.  Blister  beetle  la,rvac 
were  most  important  in  TTyoming,  llorth  Dakota,,  Colorado,  Nebraska,  and  Iowa, 
as  recorded  in  the  survey  notes.  Carabid  larvae  were  generally  numerous 
only  in  Iowa, 

In  the  most  several;^  infested  areas  of  eastern  South  Dakota  in  1938 
where  populations  of  active  hoppers  nuinbered  in  the  thousands  per  square 
yard,  the  egg  reduction  by  egg  predators  during  the  fall  and  winter  of  1937 
and  1938  amounted  to  less  than  10  percent.  In  the  Dickinson,  IT,  Dak,,  area 
1 flax  field  averaged  8 pods  per  square  foot  altogether,  with  6 of  those 
wholly  or  partially  destroj^ed  by  becfly.  If  it  were  not  for  the  becfly, 
the  8 pods  per  square  yard  v/culd  theoretically  produce  about  1,500  nymphs  per 
squ.arc  yard,  which  would  equal  some  of  the  po:oulations  found  in  eastern 
South  Dakota  in  Juno  1938,  With  the  75-pcrccnt  destruction  of  eggs  by 
becfly,  as  observed,  the  popuio,tion  cannot  possibljr  number  over  350  per 
square  yard.  This,  of  course,  is  still  a hca\y  population  but  not  uncommon 
in  local  outbroaics  where  in  the  past  laurgo  migration  has  not  been  the 
factor  th.at  it  was  in  July  1938.  In  other  words,  the  enormous  numbers 
of  gra>,sshoppcrs  found  in  the  surmcr  of  1938  will  not  be  so  gcnoral  or  over 
so  wide  an  area,  in  1939.  Fu.rthcrnorc,  the  North  Dairota.-Montana  areas  arc 
old  established  grasshopper  areas  and  egg  predators,  especially  beefly, 
are  also  well  established.  This  probably  accounts  for  their  abimdance  in 
these  places.  It  is  also  believed  that  with  increased  numbers  of  eggs  , 
comes  a greater  chance  of  egg  predators  finding  the  eggs  and  this  includes 
skunles,  field  mice,  horned  larks,  or  any  other  creature  that  will  feed  on 
grasshopper  eggs  when  it  cones  across  then.  There  must  be  some  degree  of 
chance  in  the  finding  of  egg  pods  by  all  those  egg  predators,  and  by  in- 
croaosing  the  number  of  eggs  not  on_ly  is  the  chance  of  finding  then  increased 
but  the  numbers  of  those  taking  part  in  the  egg  destruction,  other  than 
insect  preda-tors,  is  also  increased.  Therefore,  the  end  result  would  he 
the  product  of  the  increased  chance  times  the  increased  numbers  of  predators 
taking  part  in  the  egg  destruction.  For  example,  in  light  infestations  a 
skuni:  or  lark  may  accidentally  dig  up  a pod  but,  where  the  infestations 
arc  heavy  amd  the  pods  numerous  and  congregated,  a single  animal  .would 
feed  on  a much  greater  number  of  eggs  and  actually  look  for  then.  This  all 
adds  up  to  the  fa.ct  thab  grasshopper  populations  do  get  cut  down  enormously, 
often  sudd.enly. 
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This  is  the  second  year  in  which  collections  were  made  in  Arkansas 
during  the  adult  survey.  There  were  651  specimens  collected  in  4 
environments  in  which  5 species  were  represented.  The  dominant  species 
is  I.ielanoplus  differentialis,  with  M,  f emur-ruhrum  second  in  numhers. 
Fifty-one  percent  of  the  total  specimens  collected  were  nymphs,  which 
prohahly  were  either  first-generation  H.  f em-ur-ruhrum  or  second-generation 
M.  meric anus.  In  the  1937  collections  u,  mcxicanus  was  dominant,  with  U, 
diff ercntiali s second  in  nunhers  ar.d  H.  f emur-ruhrum  third.  Hatching 
hegan  in  March  and  continued  throughout  May  and  June,  The  worst  infesta- 
tions ere  in  the  counties  aJong  the  Mississippi  Paver. 
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Tho  percentages  of  individuals  of  the  various  species  present  in 
Arka.nsas,  arranged  according  to  crops  infested,  arc  sunnarized  as  follov;s 


Alfalfa  Percent 


1,  l.Iclanoplus  differentiaAis  58 

2.  II.  ncxicanus  5 

3 . 1.1,  f enur-ruhrun  3 

4.  Sjiu-'hula  adx.iira.hili  s 2 

5.  Sclii stocorca  amcricania,  1 

6.  Other  species  and  uni dent,  0 

7.  I'lynphs  31 

Cotton 

1.  I.Iclanoplus  dif forentiaAis  47 

2.  1.1,  femur- ruA rum  15 

3.  Schistocerca  americana.  6 

4.  11,  mexicanus  2 

5.  Syrhula  admirahili s 1 

6.  Other  species  and  uni dent.  0 

7.  iTpmphs  29 


Corn  Pc 

1,  I.iclanoplus  differentiaAis 

2,  Schistocerca  americana 

3,  Hippiscus  rugosus 

4,  Dissostcira.  cfirolinCv 

5 Other  species  and  uni dent, 

6.  l'^*ph.s 

Gra.sscs,  ni sccllauoous 

1,  Mclanoplus  femur- ruhrun 

2,  M,  differentiaAis 

3 , Sj^'r  Dul  a admi  r ahi  1 i s 

4,  Schistocerca  americana 

5,  Chortophaga  viridifasciaAa 

6,  Other  species  (2)  and  uni  dent 

7,  i^T-mphs 


Summary 

Percent 


1,  Helanoplus  differentiali  s 30 

2,  M,  fenur-ruhrum  10 

5.  S3-"r'bnla  oAmiraoili  s 4 

4,  Schistocerca*.  americana  3 

5,  M,  mexicanus  1 

6,  Other  species  and  uni  dent.  1 

7,  Kymphs  51 
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I'his  is  the  fourth  year  in  which  collections  were  made  in  Colorado 
during;  the  adult  survey.  In  the  1938  survey  10,278  specimens  were  collected 
in  10  different  environments.  Disregarding  Dissosteira  longipenni s in  the 
southeastern  quarter  of  the  State,  there  were  S species  of  major  importance. 
Ivleianojplus  mexicanus  was  first,  at  16  percent  of  'the  total  numher  collected; 

M,  diffcrontialis  and  M,  femur- ruhrum  hoth  at  11  percent;  M.  hivittafus  at 
10  percent;  M,  lakinus  at  8 percent;  and  Aeoloplus  turnpullii  turnhullii  and 
A.  turn  Pul  li  i Prune  ri  together  at  6 percent.  On  the  range  land  mexicanus 
was  the  most  numerous  species  other  than  D,  longipenni s.  It  was  also  dominant 
in  smadl  grain,  corn,  sorghums,  and  restoration  or  idle  land.  There  is  no 
douht  that  mexicanus  ha,s  increased  in  relative  numbers  in  1938  over  some 
of  the  other  species,  although  there  is  no  marked  change  in  the  relative 
abundance  of  the  important  species. 

Hatching  of  D,  longipenni s was  first  observed  on  April  29,  and  m. 
differcntiali s and  M,  bivittatus  about  May  15,  continuing  until  the  last 
week  of  June,  Flights  of  D,  longipenni s began  the  last  week  of  June  and 
continued  until  about  the  first  of  October.  The  general  movement  was  east- 
ward, and  the  1938  surveys  indicate  that  the  infestations  are  again  occult- 
ing about  the  same  areas  as  in  1937,  The  hopper • infesta^tions  in  crops  are 
as  heav;^  or  heavier  in  the  irrigated  sections  in  the  1938  fall  sm’vey  as 
they  were  in  the  1937  survey.  Notwithstanding  a conservative  estimate  of 
a population'  reduction  of  75  percent  for  D.  longipenni s during  the  1938 
season,  the  problem  still  remains  about  the  same.  The  explanation  for  this 
lies  in  the  fecundity  of  the  grasshoppers,  which  enables  them  to  build  up 
again  within  one  season.  About  4,500,000  acres  is  included  in  the  general 
areas  of  the  D,  long! penni s inf csta,tions. 


Distribution  by  species  of  lO.Dyg  specimens  collected  in  Colorado,  expressed  in 
percentage  of  total  numbers  collected  in  each  habitat 
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COLOHAJO 

The  percentages  of  individuals  of  the  va-rious  species  present  in  Colorado, 
arranged  according  to  crops  infested,  are  summarized  as  follows: 

Small  grain  Percent  Alfc.lfa  Percent 


1,  Melanoplus  raexicanus 21  1, 

2,  M.  oivittatus 12  2, 

3,  M.  differential! St 10  3. 

4,  M,  lahinus-- 7 4. 

5,  M.  femur- rub  rum 6 5, 

6,  37  other  sp,  and  undet, 40  6» 

7,  lymphs 4 7, 

Corn  and  sorghums 

1.  MelanoiDlus  nexicanus 22  1. 

2.  Ivl.  differentialis--T-T 18  2. 

3.  M.  bivittatus 13  3. 

4.  M.  foedus  foedusr t- 9 4. 

5.  Aeoloplus  turnbullii  bruneri 6 5, 

6.  20  other  sp.  and  undet, 29  6. 

7.  hVmphs 3 7. 

Beans 

1,  Melanoplus  di f f erontiali s 21  1, 

2,  M.  mexicamsT 19  2, 

3,  Hesperotettix  speciosus 12  3. 

4,  M.  packardii 12  4, 

5,  Ivl.  bivitattus 10  5. 

6,  11  other  sp, 24  6, 

7,  li^phs 2 7. 

Restoration  (weedy ) 

1,  Melanoplus  mexicanus 20  1, 

2,  Aeoloplus  turnbullii  bruneri 12  2. 

3,  1.1,  femur- rubrum 11  3, 

4,  M,  lalcinus 11  4, 

5,  M,  bivitta.tus 8 5. 

6,  41  other  sp,  and  undet, 37  6, 

7,  li^phs 1 7, 


Melanoplus  femur-rubrum 20 

M,  dif f erentiali s 14 

M,  mexicanus 14 

M,  bivittatus 13 

M,  lakinusr 10 

23  other  sp,  and  undet, 10 

l^i^iphs 10 

Sugar  beets 

Melanoplus  differential  is 31 

li,  bivittatus 18 

M,  femur-rubrum 13 

Ivl,  lakinus 10 

Aeoloplus  turnbullii  bruneri 8 

14  other  sp.  and  undet, 11 

li^/mphs 9 

P.ange 

Helaiioplus  mexicanus 21 

Aeoloplus  turnbullii  bruneri 12 

M,  foedus  foedus 9 

1.1,  angustipenni s 6 

Aulocara  elliotti 4 

41  other  sp,  and  undet. 38 

i'ymphs 10 

Bottom  grass 

Melanoplus  femur-rubrum 13 

Phoetaliotes  nebrascensis 11 

1.1,  mexicanus 8 

M,  bivittatus 7 

Boopedon  nubilum 7 

28  other  sp,  and  undet, 52 

I\Vmphs 2 


rH  CO 
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i!  ount  ol  n n o adow 


COLORADO  (Cont‘d). 


Percent 


Lii  scellaneous 


Percent 


. C annul 0.  pellucida 26 

. Melanoplus  occidental! s 12 

3.  Trachyrhaclii  s kiowa.  kiowa 8 

4.  M.  ncnicajius 6 

5'.  Dissostcira.  longipennis 6 

6,  13  other  sp.  and  undet. 28 

7,  %mphs 14 


1.  Melanoplus  .differential!  S' 

2.  M.  Mvittakus 

3.  M,  lakinus 

4.  M.  nexicaJius 

5.  ifynphs 


59 

27 

8 

2 

4 


Pi  eld  nargin 


1.  Melanoplus  lakinus 25 

2.  M.  fenur-ruhrun 16 

3.  M.  hivittatus 6.5 

4.  M.  different! alis 6 

5.  M.  iDackardii 5 

6.  24  other  sp. 41 

7.  Rynphs 0.5 


Grand  total 

1.  Melanoplus  nexicanus 

2.  M.  different! alis 

3.  M.  feimr-ruhrun 

4.  M.  hivittatus 

5.  M.  lakinus 

6.  60  other  sp.  and  undet. 

7.  Rynphs 


16 

11 

11 

10 

8 

36 

■8 
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IDAHO 

This  is  the  first  year  tha.t  collections  \7ere  nade  in  Idaho  during 
the  adult  survey,  Hor  the  most  fart,  the  collections  v/ere  confined  to 
an  area  v/here  the  natural  vegetation  was  originally  sagebrush  designcited 
as  the  northern  desert  shrub  area.  The  most  important  sagebrush  is 
Artemi  si  a tridentata,  which  ranges  in  height  from  2 to  7 feet.  Other 
common  plants  are  little  rabbitbrush  ( C hry s o thamnus  s t eno phyl lus ) , match- 
weed  (Gutierrezia  sa.rothrae).  and  others.  One  of  the  most  common  grasses 
is  an  introduced  annual  brome,  Bromus  tectorum,  commonly  called  dowry 
bromegrass.  Crops  are  mostlj^'  in  irrigated  sections  with  seed  alfalfa,  a 
most  important  crop.  This  suffers  from  invasions  from  the  adjacent  range- 
land grasshopper  infestations,  even  v;hen  such  infestations  are  comparatively 
light. 

lie lano plus  f emur- rubrum  was  the  dominant  species  in  the  305  speci- 
mens collected,  A collection  of  this  size  for  a State  is  too  small  upon 
which  to  base  any  conclusions,  M,  mexicanus  formed  h^f  of  a small  collec- 
tion ma.de  in  alfalfa.  Hatching  began  the  first  week  of  Hay  and  subsequent 
unfavorable  weather  conditions  -delayed  and  prolonged  it,  Irafestati ons 
originated  to  some  extent  in  downy  bromegrass.  Infestations  are  on  the  in- 
crease and  follow  the  irrigated  farra  ares-s. 
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IDAHO 


The  percentages  of  individuals  of  the  various  s'oecies  present  in  Idaho, 
arranged  according  to  crops  infested,  axe  sumnarized  as  follows: 


Idle  land  Percent 

1.  Oedaleonotus  enigma 41  1. 

2.  Melanoplus  nexicanus 37  2, 

3.  M.  foedus  foedug, 7 3. 

4.  M.  devastator — : 5 4, 

5.  Dissosteira  Carolina 2 5, 

6.  Other  species  (3)  and  unident. — 8 6. 

7.  hVmphs 0 7, 


Lieadow,  pasture,  and  hay 


Alfalfa  Percent 

Melanoplus  mexicanus 50 

Camnula  pellucida 22 

Melanoplus  foedus  foedus 12 

M,  femur- ruhrum 7 

M.  hivittatus 5 

Other  species  and  undeter. 4 

%nphs 0 

Dry  swamp 


1.  Melanoplus  f emur-ruhrum 50  1. 

2.  Chortippus  longicornis 26  2. 

3.  Cannula  pellucida 18  3* 

4 . Melanoplus  n e xi  c anus 5 4. 

. M.  devastator 1 5, 

. Other  species 0 6, 

7,  %nphs 0 


Melanoplus  f enur-ruhrun 40 

Cannula  pellucida 32 

Chortippus  longicornis 24 

Melanoplus  hivittatus 4 

Other  species 0 

Hymphs 0 


Summary 

Percent 


1.  Melanoplus  femur- ruhnui 33 

2.  Li,  nexicanus 20 

3.  Cajmnula.  pellucida 18 

4.  Chortip.pu.s  longicornis 16 

5.  Oedaleonotus  enigrea 8 

6.  Other  species  and  luiident.-  5 

7.  Ilynphs 0 
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ILLINOIS 


Tills  is  the  first  year  in  which  collections  were  nade  in  this  State 
during'  the  adrlt  survey.  The  origineJ  natural  vcgcta.tion  a.rcas  of  Illinois 
were  the  tail-grass  prairies  and  the  oak-hickory  southern  hardwood  forest 
along  the-  rivers  and  stroaiis.  As  in  Iowa  mid  other  tail-grass  prairie 
Stales,  the  original  vegctalion  area,s  have  heen  cha.ngcd  the  introduction 
of  agriculture  .and  attendant  changes  in  topography  and  flora.  As  a rule, 
grasshoppers  do  no t .Elorn i sh  to  the  extent  they  do  out  West  in  the  G-real 
Plains  States.  There  mere  5,539  specimens  collected,  representing  some 
24  species  in  8 different  environment e.  lielanoplus  f eraur-ruhrum  was  the 
most  imjoortant  species  in  all  the  cnviroiricnts,  with  the  exception  of 
cornfields  and  waste  pla.ces.  In  the  latter,  M.  diff erentiali s was  dominant. 
Por  tho  entire  State  collection,  U.  f enur-ruhrun  was  first  in  nunhers  at 
21  percent;  U,  diff erentiali s second  at  9 percent;  and  M.  mexicanus  third 
at  6 percent. 

A small  percenta-ge  of  hatch  had  occurred  in  the  southern  part  of 
the  State  hy  the  first  of  Prequeiit  heavy  rains  retarded  hatching 

a.nd  reduced  populations  so  that  damage  was  negligihle  in  almost  every 
county.  Some  late  dama,ge  occurred  from  adults.  There  are  two  areas  of 
infestation;  one  in  the  northern  tier  of  counties  and  one  in  the  mid- 
western  part  of  tho  State.  Normal  rainfall  conditions  will  pro‘balDl3?'  hold 
these  in  check. 


Distri’bution  by  species  of  5*539  specimens  collected  in  Illinois,  expressed  in  percentage  of  total  niimbcr 

collected  in  each  habitat 
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ILLINOIS 

The  percentages  of  individuals  of  the  various  species  present  in 
Illinois,  arranged  according  to  crops  infested,  arc  snnnari zed  as  follorrs: 

Graded  roadside  Percent  Legumes  Percent 


1. 

2. 

• 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 


Melanoplus  femur-ruhrun 21  1* 

M,  dif ferentialis 9 2, 

H.  mexicanus 2 3. 

Syrhula  adjnirahilis 1 4. 

Schistocerca.  a,  americanar 1 5. 

15  other  species 66  6, 

%mphs  - 60 


Pasture  grassland 


Melanoplus  femur- ruhrum 13  1. 

Syrhul'o.  admirahili  s 5 2, 

M.  mexicanus 4 3. 

Orphulella  speciosa 3 4, 

M,  different! alls 2 5, 

10  other  species 73  6, 

%mphs  - 66 


Haste  farmland 


Melanoplus  different! alls 12  1, 

M,  femur -ruhrum 9 2, 

M.  jnexicanus 3 3, 

Schistocerca  a. americana 2 4, 

Ageneotettix  d,  deorum 2 5, 

13  other  species 72  6, 

hVmphs  - 63 


Corn 


Melanoplus  differential! s 38  1, 

M.  femur -ru.hr urn 17  2, 

M.  mexicanus 3 3, 

Dichronorpha  viridis 2 4, 

Campylocantha  o.  olivacea 1 5. 

4 other  species 39  6, 

Nymphs  - 37 


Melanoplus  femur- ruhrum 23 

M.  dif  ferentialis 13 

li,  mexicanus 10 

Chortippus  viridifasciata 1 

Schistocerca  a,  americana 1 

10  other  species 52 

Hjanphs  - 47 


Small  grain 


Melanoplus  femur- ruhrum 27 

M,  mexicanus 11 

M,  dif ferentialis  6 

Chortippus  viridifasciata 2 

Cam^/’lccantha.  o.  olivacea 1 

9 other  species 53 

%mphs  - 49 


Tame-hay  crops 


Melanoplus  femur- ruhrum 35 

M,  different! alls 6 

ChortipjXLs  viridifasciata 2 

M,  mexicanus 2 

Orphulella.  spe  ciosa 2 

3 other  species 53 

Nymphs  - 51 


Wooded,  pasture 


Melanoplus  femur- ruhrum 64 

M,  dif  ferentialis 6 

Hippiscus  rugosus 3 

M.  mexica.nus 2 

Orphulella.  speciosa 2 

3 other  species 23 

N^nnphs  - 18 


Percentage  of  grand  total 

1,  Melanoplus  femur-ruhrum 21 

2,  M,  dif f erentiali s 9 

3,  M,  mexicanus 6 

4,  Syrhula  admirahili  s 2 

5,  Chortippus  viridifasciata 1 

6,  19  other  species 61 

Nymphs  - 55 
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This  is  the  fourth  ;^ea.r  in  which  collections  were  made  in 
Iowa  in  the  adult  survey.  Collections  have  been  made  in  1935,  1936, 

1937,  and  1958.  In  1336  the  specimens  viere  "boxed  up  ready  for  shipment 
and  allowed  to  lie  around  the  insoctary,  and  mice  destroyed  the  lot. 

This  is  written  in  as  a warning  that  nice  will  do  this  to  dried  grass- 
hopper specimens,  and  proper  caTc  must  he  tal-ccn  to  prevent  it.  It  has 
happened  at  the  Bozeman,  liont, , labora,tory  and  means  simply  a wasted 
effort  on  the  part  of  the  collector  and  lost  information  on  the  part  of 
the  grasshopper  survey. 

There  were  11,853  specimens  collected  in  8 major  environments  and 
29  species  were  represented.  Undetermined  nymphs  made  up  40  percent  of 
the  total  collection  and  most  of  these  were  probably  Mel ano plus  femur- 
rubrum.  The  dominant  species  in  the  collections  was  M.  femur -rub rum,  not 
including  nymphs,  M,  mexicanus  and  li.  differentiali s were  second  in  nuanbers. 
In  the  legumes  and  pastures  I-,  femur-rubrum  we,s  most  numerous,  v/hereas  in 
corn  M,  differentiali s was  by  far  the  most  important  grasshopper.  It 
must  be  understood,  however,  that  these  collections  are  made  rather  late 
in  the  season,  and  some  portion  of  the  early  maturing  species,  like  M, 
mexicanus  and  M,  bivittatus,  may  have'  finished  their  life  cycle  and  gone, 

M.  femur-rubrum  is  a very  late-maturing  species  and  adults  of  these  hardly 
show  up  before  July  15,  but  would  be  numerous  in  collections  made  in 
August,  There  has  been  sene  great  change  in  the  relative  numbers  of  speci- 
mens collected  in  1937  and.  1958,  M,  femur-rubrum  was  not  of  such  great 
importejice  in  1938  as  in  1937,  M.  differentiali s.  on  the  other  hand,  has 
increased,  its  relative  percentage  of  total  number  specimens  collected 
from  5 percent  in  1937  to  13  percent  in  1938,  and  in  corn  from  31  to  52 
percent.  It  has  approximately  doubled  its  relative  importance  in  all 
environments. 

Hatching  of  M,  mexicanus  and  M,  bivittatus  began  the  last  week  of 
April,  with  heavy  rains  prolonging  the  hatch  ^1  throu.gh  May  and  part  of 
June,  LI,  differentiali s did  not  begin  hatching  until  about  the  first  of 
June,  Continued  rains  held,  infestations  in  check  and.  red\iced  the  nymphal 
popule.tions  from  50  to  80  percent  of  their  possible  numbers.  In  fact  the 
grasshopper  potential  for  the  entire  State  was  reduced  to  one-half  of  what 
it  was  in  the  1937  survey.  There  were  some  second-generation  of  M.  mexicanus 
but  not  as  many  as  in  1937,  The  outlook  for  next  year  is  about  half  as 
serious,  171  th  the  greatest  losses  to  be  expected  from  II,  differentialis. 


Distribution  by  species  of  11,853  specimens  collected  in  Iowa,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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IOWA 


The  percentages  of  individuals  of  the  various  species  present  in 
Iowa,  arranged  according  to  cro'os  infested,  are  sumiaarized  as  follows: 


1. 

2. 

3. 

4. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


Legumes 

IJelanoplus  femur- rub r'om' 
H,  dif fercntiali  s 

H.  mexicanus 

I. i.  bivittatus 

Ageneotettix  d.  deorura-' 

9 other  species 

l^ymphs  - 52 


Percent 
— 21 
- 12 
— 11 
3 
1 

- 52 


1. 

2. 

3. 

4. 

5. 


Road  si  de 


ilelanoplus  femur- rub  rum' 

M.  dif ferentiali s 

M,  bivittatus 

LI,  mexicanus 

j\geneotettix  deorum 

11  other  species 

K^mphs  - 46 


Forccnt 

22 

15 

7 

7 

1 

48 


Pasture  grassland 


I/Ielanoplus  femur-rubrum 32  1, 

jigeneotettix  deorum 9 2 

H.  mexicanus 9 3, 

H.  diff erentiali s 6 4, 

Orphulella,  speciosa 6 5. 

16  other  species 38  6, 

Kymphs  - 34 


Small  grain 


Melanoplus  mexicanus 36 

H,  femur- rubr-san IS 

H.  differentiali  s 10 

M,  bivittatus 5 

^eneotettix  deorum 4 

8 other  species  - 26 


Idle  la.nd 


River  bottom 


Ilelanoplus  f ernur-rubriun 54  1, 

M.  mexicanus 17  2. 

I.I,  diff  erentiali  s 10  3, 

LI,  bivittatus 5 4, 

LI,  koelcri  luridus 2 5. 

9 other  species 32  6, 

lymphs  - 28 


Corn 


Liolanoplus  dif  ferentiali  s 17 

L'l , f omur-  rub  rum 13 

Li,  bivittatus 10 

LI,  mexicanus 8 

Lissostcira  Carolina 1 

3 other  species 51 

lymphs  - 50 


Wood*''  patches 


Licl anoplus  di f f crent i al is 

- 52 

1, 

M,  bivittatus 

- 13 

2, 

Li,  mexicanus 

r-r 

o • 

Li , f enur  - rub  rum 

7 

Ageneotettix  deorum 

1 

5, 

4 other  smecies 

— 12 

6, 

L^ymphs  - io 

Percentage  o f g: 


Liolanoplus  mexiernus 22 

L'l,  femur-rubrum 18 

LI.  bivittatus IT 

LI,  dif ferenti ali  s 12 

jigeneotettix  deorum 2 

2 other  species 23 

1^0.1  phs  - 28 

id  tota.1 


1,  Liolanoplus  fenur-rubruo 23 

2,  II,  mexicanus 13 

3,  LI,  ddf ferentiali s 13 

4,  I.I,  bivitta,tus 5 

5,  Ageneotettix  deorur.i 3 

6,  24  other  species 43 

il^.nnphs  - 40 
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KMSAS 


This  is  the  second  year  in  which  collections  wore  made  in  the 
State  during  the  adult  survey.  There  were  10,355  specimens  collected 
in  8 different  environments  and  52  species  are  represented.  In  alfalfa, 
small  grains,  and  pasture  land  Llelanoplus  mexicanus  was  the  most  numerous 
of  all  species,  whereas  in  corn  and  sorghums  M,  dif ferentiali s was  first 
in  numhers  and  H,  hivittatus  second,  M.  Mexicanus  was  dominant  for  the 
State  collection  as  a whole.  Several  hig  changes  have  taken  place  octwcon 
the  1937  and  1938  infestations  in  regard  to  the  relative  abundance  of  the 
different  species.  In  1937  Cordillacri s cronulaka  was  first  on  the  range 
land,  c-t  60  percent  of  the  specimens  collected,  and  ranked  third  in  the 
total  number  collected.  In  the  1938  collection,  only  1 specimen  was 
collected  in  the  total  of  10,355,  A similar  change  in  the  relative  numbers 
of  this  species  occrirrcd  in  ITobraska  in  1938  and  in  Montana  between  1935 
and  1936.  There  was  also  a definite  increase  in  the  relative  numbers  of 
Aeoloplus  turnbullii  from  1,5  percent  of  the  total  specimens  collected  in 
1937  to  5,9  percent  of  the  total  in  1938. 

Some  reports  of  hatching  came  in  the  first  week  of  April  and  by 
the  end  of  the  month  hatching  i7as  general  over  the  State,  Rains  retarded 
hatching  and  greatly  reduced  populations,  especially  in  the  eastern 
counties,  llo  major  flights  occurred  in  the  State.  The  western  part  still 
has  the  heaviest  infestations,  although  most  of  them  do  not  exceed  a class 
3,  or  "threatening,"  condition. 


Distribution  by  species  of  10,335  specimens  collected  in  Kansas,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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KANSAS 


The  percentages  of  individuals  of  the  various  species  present  in  Kansa.s, 
arranged  according  to  crops  infested,  are  summarized  as  follows: 


Small  grain  Percent 


Pasture 


Percent 


1,  Melanoplus  mcxicanus' 

2,  M,  hivittatvis 

3,  Aeoloplus  t,  hruneri' 

4,  M,  differentialis 

5,  M.  packardii 

6,  22  other  species 

l^phs  - 16 


41 

10 

9 

8 

6 

26 


1,  Melanoplus  mexicanus 29 

2,  Ageneotettix  deorum 10 

3,  M,  packardii 5 

4,  Phliho stroma  quadrimaculatum  5 

5,  Aulocara  elliotti 5 

6»  35  other  species 46 

l^nnphs  - 15 


Legumes 


So  rghum  s 


1.  Mola.no plus  mexicanus 32 

2.  M.  differentialis 16 

3.  M.  hivittatus 16 

4.  M.  packardii 3 

5.  Aeoloplus  t,  hruneri 1 

6.  23  other  species — 32 

Nymphs  - 28 


Corn 


1.  Melanoplus  differentialis 39 

2.  M,  hivittatus 21 

3.  M,  mexicanus 15 

4.  M,  packandii 5 

5.  Ageneotettix  deorum 2 

6.  18  other  species 18 

%mphs  - 11 


Po  ad  side 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


Melanoplus  differentialis 32 

M.  hivittatus 24 

M,  mexicanus 18 

Aeoloplus  t,  hruneri 6 

M.  packardii 3 

18  other  species I? 

l^phs  - 11 


Weeds 


Aeoloplus  t,  hruneri 42 

Melanoplus  mexicanus 24 

M.  differentialis 7 

M.  packardii 7 

M,  hivittatus 3 

12  other  species 1'7 

%mphs  - 5 


Coulee  bottom 


1.  Melanoplus  differentialis 33 

2.  M,  hivittatus 16 

3.  Aeoloplus  t,  hruneri 12 

4.  M.  mexicanus 7 

5.  M.  packardii 5 

6.  18  other  species 27 

%mphs  - 15 


1,  Hesperotettix  spcciosus  43 

2.  Melanoplus  differentialis 21 

3.  M,  hivittatus 16 

4,  M,  mexicanus 4 

5.  M.  pa.ckardii 2 

6,  9 other  species 14 

Nymphs  - 9 


Percentage  of  grand  total 


1.  Melanoplus  mexicanus 28 

2,  M.  differentialis 16 

3,  M,  hivitta,tus 13 

4,  Aeoloplus  t,  hruneri 6 

5.  H.  packardii 5 

6.  47  other  species 32 

Lymphs  - 16 


2.14  *- 


MICHIC-M 

Collections  have  ‘boon,  nadc  in  Michigan  during  the  years  1935  to  1938, 
inclusive.  This  past  season  4,608  spcciincns  were  collected  in  5 environ- 
ments. There  v;cre  18  species  represented  in  these  collections,  with  in- 
Dcaturc  forms  making  up  only  3,43  percent.  In  all  5 environments,  M, 
mexicanus  wa.s  hy  far  the  most  numerous  and  formed  68  percent  of  the  to  tad 
numher  of  specimens  collected.  Cannula  pollucida  is  second  in  reladivc 
ahundance,  and  Ageneotettix  deorrm  third.  There  is  about  the  same  relative 
difference  in  numbers  between  M,  mexicanus  and  _C.  pellucida  in  1938  as 
there  was  in  1937,  but  Ageneotettix  deorum  has  definitely  increased,  its 
relative  abundance.  It  supplanted  M.  femur- rub rum  for  third  place. 

Hatching  of  M,  mexicanus  began  the  latter  part  of  April  and  dragged. 
out  through  Hay  and  June,  EeSiVy  rains  reduced  nymphal  populations,  delayed 
and  prolonged  hatching,  and  interfered  with  the  baiting.  Most  of  the  bait- 
ing was  done  in  July  when  the  hoppers  were  most  active.  The  grasshopper 
potential  in  the  1938  survey  was  found  to  be  about  85  percent  of  what  it 
was  in  the  1937  survey.  A]..though  M.  mexicanus  was  'hj  far  the  most  numerous 
and  important  grasshopper,  yet  it  does  not  develop  the  migratorial  tendencies 
in  Mic.higa,n  thsk  it  d.oes  in  the  Great  Plains  States.  Infestations  in 
Michigan  arc  of  local  character  and  importance,  perhaps  because  of  the 
na.turad  vegeta.tion  and  agricultural  prentices  found  in  Michigan.  Humorous 
small  pastures,  with  plenty  of  vegetation,  and  small  farms  interspersed 
among  heavily  wooded  areas  d.o  not  encourage  much  moving  about,  as  do  the 
broad,  wide,  open,  sparsely  vegetated  lands  of  the  Great  Plains, 


Distribution  by  species  of  4,608  specimens  collected  in  Michigan,  expressed  in 
percentage  of  total  nunber  collected  in  each  habitat 
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MICHIGAN 

Tlie  percentages  of  individuals  of  the  various  species  present  in 
Michigan,  arranged  according  to  crops  infested,  are  summarized  as  follows; 

Pasture  Legumes 

Percent  Percent 


1.  Melanoplus  mexicanus 66 

2.  Camnula  pellucida 16 

. Ageneotettix  d.  deorum 7 

, Arphia  pseudonietana 2 

. Spharagemon  collare 2 

. 13  other  species 7 

%mphs  - 3 


Small  grain 


1.  Melanoplus  mexicanus 74 

2.  Ageneotettix  d,  deorurn 14 

3.  Cannula  pellucida 4 

4.  M,  femur- ruhrimi 2 

5.  Arphia  pseudonietana 1 

6.  4 other  species 5 

Kyraphs  - 2 


Roadside 


1.  Melanoplus  mexicanus 52 

2.  Camnula  pellucida 45 

3.  Arphia  pseudonietana 1 

4.  M.  f enur-ruhrmi 1 

5.  %mphs 1 


1,  Melanoplus  mexicanus 72 

2,  Camnula  pellucida 12 

3,  Ageneotettix  d.  deorum 5 

4,  Spharagemon  collare 2 

5,  M.  femur- ruhrum 1 

6,  8 other  species 8 

- l^phs  - 5 


Truck  crops 


1,  Melanoplus  mexicanus 80 

2,  Camnula  pellucida 10 

3,  Ageneotettix  d.  deorum 4 

4,  Spharagemon  collare 4 

5,  Dissosteira  Carolina 1 

6 , %mphs 1 


Percentage  of  grand  total 


1,  Melanoplus  mexicanus 68 

2,  Camnula  pellucida 16 

3,  Ageneotettix  deorum 7 

4,  Spharagemon  collare 2 

5«  Arphia.,  pseudonietana 2 

6.  13  other  species 5 
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MIMESOTA 


This  is  the  fourth  year  that  collections  have  hoen  made  in  Minnesota. 

They  were  made  in  1935,  1936,  1937,  and  1938.  During  the  past  season, 

14,402  specimens  were  taken  in  8 major  environments.  Of  these  25.3  percent 
were  immature  forms  of  undetermined  species.  In  the  collections  the  dominant 
species  was  M,  femur- rud rum  in  all  of  the  habitats  except  flax,  where  M. 
mexicanus  was  most  numerous,  M,  mexicanus  is  second  in  numbers  and  Ageneotettix 
deorum  is  third.  This,  however,  does  not  speak  the  truth  for  the  situation 
for  the  Y/estorn  part  of  the  State  and  the  Red  River  Valley,  into  which 
enormous  numbers  of  M.  mexicanus  migrated  in  July  and  August,  Cannula 
pellucida  and  M,  bi vi.ttatus  were  the  two  most  important  species  in  the 
State  from  1932  to  1936,  inclusive.  Beginning  about  1935,  M,  femur- rub rum 
has  steadily  increased  in  relative  numbers  and  importance.  M.  mexicanus 
began  in  1936  to  increase  its  importance.  Another  outstanding  fact  was  the 
increase  in  M.  differentiali s in  the  southwestern  counties.  Ro  specimens 
of  this  species  are  recorded  in  the  1935,  1936,  and  1937  collections.  In 
1938,  there  were  239  specimens  taken,  which  is  1,66  percent  of  the  total  of 
14,402  specimens  of  all  species  collected  in  the  State,  It  ranks  third 
in  corn  aiid  potatoes  reaching  its  greatest  relative  importance  in  corn  at 
11  percent  and  is  sixth  in  the  total  numbers  collected. 

Hatching  began  the  second  week  in  May  and  continued  rains  delayed 
and  prolonged  it  throughout  May  and  June.  i%mphs  of  M*  femiir-rubrum  were 
still  numerous  in  September,  Heavy  baiting  was  done  throughout  July  and 
August  against  the  migrating  swarms  of  M,  mexicanus  into  the  Red  River  Valley 
areas.  0\Ying  to  these  migrations,  the  grasshopper  potential  as  found  in 
the  1938  survey  is  over  one  and  one-half  times  that  of  1937. 


Distritution  "by  species  of  l4,402  specimens  collected  in  Minnesota,  expressed 
in  percentage  of  total  number  collected  in  each  habitat 
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minkesota 


The  percentages  of  individuals  of  the  various  species  present  in 
Minnesota,  arranged  according  to  crops  infested,  are  summarized  as  follows; 


Legumes 

1.  Melanoplus  femur-ruhrum- 


2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


M. 


M. 

M. 


mexicanus 

day/soni 

hivittatus 

differentiali  s- 
16  other  species-- 
llymphs  - 30 


Pasture 


Percent 


54 

7 

2 

2 

1 

34 


Melanoplus  fenur-ruhrun 35 

M,  ncxicanus-- — 7 

Ageneotettix  deorum 6 

Gamnula  pellucida 6 

M.  dawsoni 4 

24  other  species 42 

%nphs  - 25 

Roadside 


2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


Small  grain 


Percent 


1,  Melanoplus  f emur-ruhrum 73 


12 

1 

1 

1 

12 


M,  mexicanus 

Ageneotettix  deorum— 

M.  angustipenni  s 

M.  hivittatus 

14  other  species 

%nphs  - 6 

Idle  low  land 


H e 1 ano  plu  s f emur-  ruhrum 47 

Ageneotettix  deorum 8 

M,  differentiali  s 4 

M . a.nguB tipennis 3 

M,  mexicanus- ^ 2 

13  other  species 36 

%nphs  - 27 

PI  ax; 


1.  Melanoplus  femur-ruhrum 19  1. 

2.  M.  mexicanus 14  2, 

3.  M.  hivittatus 8 3, 

4.  Ageneotettix  deorum 5 4, 

5.  M,  differentiali s 2 '5, 

6.  3 other  species 52  6, 

Ifymphs  - 49  ' 

Corn 


Melanoplus  mexicanus 47 

M,  femur-ruhrum 26 

M.  hivittatus 8 

M.  dawsoni 4 

M,  differentiali s 3 

2 other  species 12 

%mphs  - 11 

Potatoes 


1,  Melanoplus  femur-ruhrum 35  1« 

2,  M.  mexicanus 14  2, 

3.  M.  differentialis 11  3. 

4.  M,  hivittatus 10  4. 

5.  Schistocerca  sp 4 5, 

6,  6 other  species 26  6, 

Ryinphs  - 19 


Melanoplus  femur-ruhrum 61 

M,  mexicanus 28 

M.  differentialis 6 

M,  hivittatus 2 

M . angu  s ti  pe  nni  s 1 

2 other  species 2 

%mphs  - 2 


Percentage  of  grand  total 

1,  Melanoplus  femur-ruhrum 46 

2,  M,  mexicanus 8 

3,  Ag:eneotettix  deorum 3 

4,  Camnula  pellucida 3 

5,  M.  dawsoni 2 

6,  26  other  species 38 

Eymphs  - 25 
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MI SSOUHI 


This  is  the  first  year  in  which  Missouri  has  "been  included  in  the 
project  for  making  collections  in  typical  environments  during  the  adult 
survey;  and,  since  this  is  a first  time  for  this  State,  something  should 
he  said  regarding  its  natural  vegetation  areas.  The  State  is  divided  into 
two  me.jor  natural  vegetation  areas.  The  northern  half  end  western  portions 
are  tail-grass  prairie  or  hlucsten  sod  ( Andropogon) , whereas  in  the  southern 
half  and  ea^stern  areas  and  along  streams  are  the  southern  hardwoods,  "oalo 
and  hickory"  and  "oak  and  pine,"  About  38  percent  of  the  land  area  is  in 
cultivated  crops.  The  crop  land  is  intensively  cultivated,  with  most  of  the 
grasshopper  breeding  grounds  limited  to  field  margins,  alfalfa  fields,  and 
small  pastures. 

There  were  8,198  specimens  collected  in  7 major  environments.  Of 
this  number,  the  two  dominant  species  were  Melanoplus  differential! s and 
M.  mexicanus,  forming  20  and  21  percent,  respectively,  of  the  total  number. 

M.  differential! s by  far  was  the  most  important  species  in  corn,  soybeans, 
and  weedy  plaues,  mexicanus  was  dominant  in  pastiores,  tame-hay  meadows, 
alfalfa,  and  small  grain.  Of  the  total  collection  36  percent  were  nymphs 
of  undetermined  species.  There  were  28  species  collected  and  determined. 

Deposition  of  eggs  was  heavy  in  the  two  dominant  species  in  the  fall 
of  1937  but  no  dense  nymphal  populations  resulted  in  1938.  Heavy  rains, 
prolonged  hafoching,  increased  fungous  disease,  and  other  causes  held  them  down. 
%mphs  of  M.  femur- rubrum  were  numerous  in  July,  especially  in  the  eastern 
portions.  This  accounts  in  pamt  for  the  high  percentage  of  nymphs  in  the 
collections.  By  the  first  week  in  May  about  50  percent  of  the  M,  mexicaaius 
and  M.  bivittatus  had  hatched,  whereas  M.  diff crentiabi s did  not  begin 
hatching  until  aubout  the  middle  of  May,  Ovi position  for  the  two  former 
species  bcga.n  abonb  the  middle  of  July,  .whereas  M.  different! all s began  a 
month  or  so  later.  The  grasshopper  potential  is  down  from  one-third  to  one- 
half  of  the  potential  in  the  1937  fall  survey. 


Distribution  by  species  of  8,19B  specimens  collected  in  Missouri,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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MISSOURI 


The  percentages  of  individuals  of  the  various  species  present  in 


Missouri,  arranged  according  to  crops  infes 


Pasture  Percent 


1.  Melanoplus  mexicanus 14  1. 

2,  M.  dif f ercnti ali s 12  2, 

. Orphu-lella  sp.  11  3. 

. M.  fenur-ruhrun :-t-t — 6 4, 

. Ageneotettix  deorum 5 5, 

. 17  other  species 52  6, 

I^phs  - 40 


Legumes 


1.  Melanoplus  nexicanus 22  1. 

2.  M,  ^ifferentialis -16  2. 

3.  M.  hivittatus '7  3. 

4.  M.  fenur-ruhrun 4 4, 

5.  Orph'alella  sp.  3 5, 

6.  ' 16  other  species 48  6. 

'Lymphs  - 41 


Corn 


1.  Melanoplus  differentiali-s ' — 72  1, 

2.  M.  hivittatus 6 2, 

3.  M.  mexicanus 2 3. 

4.  M.  fenur-ruhrun 1 4, 

5.  10  other  species — 19  5, 

l^ynpho  - 16  • ■ 6, 


Weeds 


1.  Melanoplus  differential! s — 53  1, 

2.  M.  mexicanus ^ 14  2, 

3.  Orphulclla.  sp. : 3 3. 

4.  M.  hivittatus • ' 2 4. 

5.  M.  fenur-ruhrun — . 2 5. 

6.  6 other  species ^ ’ — 26  6. 

Nymphs  - 20 


bed,  are  simnarized  as  follows; 


Tame  hay  meadow  Percent 


Melanoplus  nexicanus 26 

M.  differential! s 7 

M.  hivittatus 5 

M,  fenur-ruhrun 5 

Orphulella  sp, 4 

11  other  species 53 

I^nphs  - 45 


Siaall  grain 


Melanoplus  mexicanus 44 

M.  differential!  s 11 

M.  hivi  ttatus — ^ ■ 6 

Chortophaga  viridifasciata- 4 

Ageneotettix  deorum 1 

14  other  species 34 

%nphs  - 29 


Soybeans 


• Mel-anoplus  differential! s 62 

M.  mexicanus 14 

M.  hivittatus 6 

Schistocerca  a.  americana 2 

M . f emur  - r uh  rum ^ 1 

3 Other  species 15 

lymphs  - 15 


Percentage  of  grand  total 


Melanoplus  nexicanus 21 

M.  differential! s 20 

M.  hivittatus 5 

Orphulella  sp. 5 

M.  fenur-ruhrun 4 

23  other  species ‘45 

%nphs  - 36 


- 223  - 


riOI'3TAL'TA 

This  is  the  fifth  year  in  which  collections  were  nadc  in  typical  cn- 
vironnents  in  I.iontma  during  the  adult  survey.  There  were  11, 129.- spccincns, 
representing  45  different  species,  collected  in  9 environnents.  Because  of 
the  great  flights  in  July  1938,  of  Mel ano plus  r.exicanus  into  eastern  Montana, 
this  species  was  hj?'  far  the  nost  numerous  of  cdl.  The  year  1938  can  he  con- 
sidered as  the  yeoj’  of  its  greatest  majority  in  odl  environments  during  the 
5 years  of  collections.  It  formed  63  percent  of  the  total  specimens  taicen 
in  the  /State,  46  percent  in  alfalfa,  83  percent  in  idle  land,  66  percent  in 
reverted  land,  85  percent  in  sugar  heets,  82  percent  in  small  grain,  54  per- 
cent in  range  land,  and  94  percent  in  corn,  where  it  is  not  often  a pest, 

M.  f emiir- ruhrun , M,  hjvittatus,  and  M.  packardii  were  the  other  important 
species.  Camnula.  pellucida  and  Aulocara  elliotti  were  of  still  lesser  im- 
portance. The  most  interesting  species  has  been  M.  moxic anus,  because  of  its 
spectacular  flights  and  the  interest  shown  in  its  infestations  in  range  and 
idle' land.  In  the  recent  history*  the  open  range  land  has  not  harbored  serious 
outbreaies  of  this  species.  The  drought  of  1934  drove  M.  mexicanus  to  the  open 
range  and  it  was • the  dominant  species  that  year  in  the  collections  from  these 
places.  In  the  extreme  eastern  part  of  the  State,  it  made  up  45  percent  of 
the  grasshoppers  found  in  the  range.  This  seemed  to  have  had  little  effect 
on  the  grasshopper  fauna  the  following  year,  1935,  for  M.  mexicanus  occupied 
fifth  place  in  the  range-land  collections,  forming  9 percent  of  such  collec- 
tions. In  both  the  1936  and  1937  collections  it  was  third  in  number  at  10 

percent.  O'ving  to  the  flights  in  1938,  it  was  in  first  place  again,  at  54 

percent  of  the  total  specimens  collected  on  the  range  land.  In  1934  M. 

bivittatus  was  greatly  reduced  by  the  drought  throughout  the  State.  It  has 

incroa,scd  in  numbers  proportionately,  until  in  1938  it  held  third  place, 
along  with  M,  packardii . On  the  ramgc  lamd,  M,  infantili s seems  to  ha.vc 
equaded  or  outnumbered  Aulocara.  elliotti  cjid  .Agcncotcttix  dcorum  which  were 
the  dominant  species  in  1937, 

Hatching  of  M,  mexicanus  began  the  first  week  of  Hay  and,  because  of 
rainy  weather,  v/as  retarded  and  prolonged  throughout  June,  The  fall  survey 
of  1937  indicated  a general  reduction  in  the  grasshopper  potential  in  the 
eastern  half  of  the  State,  The  nymphal  surveys  showed  light  populations  of 
nymphs  of  from  0 to  5 per  square  yard  in  many  open  fields,  with  heavier 
populations  of  from  20  to  150  concentrated  along  field  margins  and  even 
1,000  per  square  yard  in  1 place.  These  figures  did  not  begin  to  appro.ach 
the  enormous  numbers  occurring  in  north-central  South  Dakota  and  parts  of 
Horth  Dairota.,  Beginning  on  July  1 and  continuing  throughou.t  the  period  of 
the  major  flights  into  eastern  Montana  from  Horth  and  South  Dakota,  popula- 
tion counts  ran  from  20  to  200  per  square  yard  in  many  places.  Heavy  egg 
deposition  occurred  where  these  flights  terminated.  As  in  eastern  Wyoming, 
a steadily  decreasing  grasshopper  potential  from  1934  has  been  changed  in 
1 season  to  an  infestation  of  major  importance. 


DistrilDution  by  species  of  11,129  specimens  collected  in  Montana^  expressed  in 
percentage  of  total  number  collected  in  each  habitat 


-P  'H  ^ 
fj  o t:!  rH 

s rid 

P O d -P 
^ d fmp> 


OJ 


CM  ^ 

o o 


rH  CM  LO  H (M  rH  ^ CM  t-t -=)- 

K>t-<^OOOOOCMOOO  H 


rH  rH  C>0  CM,H^  tOOOOCr> 

rHOiHOCMoOOCMCMLTiiH^O 


CM 


CM 


ir\ 


MO 


t ’ 

H tH 

d o m 

p a>  ri 

P4  O 


lO  CM^MDVDMDMDiHCMVDCr\LOrH«=}-MDM0MDCM  rH  COCTnCM  rH  CM 
CM  CM  CM  p^  H iH 


CM 

CM 


CM  CM 
CM 


LO 


CM  CM 

r-- 


EH  CO  0 


ri 

U) 

iH 

» 

O 

1 

d 

p 

1 

1 

I 

I I I 

1 

I 

1 

CO 

1 

1 1 

1 I 1 

1 1 I 

1 

1 I 

1 

1 

l 

CM 

I 1 I 

! -d" 

1 

1 

fm 

® 

1 

1 

1 

I 1 1 

1 

I 

1 

• 

I 

1 I 

1 

1 I 

1 

1 

1 

• 

1 1 1 

1 • 

1 

1 

1 

ri 

CM 

CM 

CO 

JO 

1 1 

ri 

;ri" 

r 

LCM 

KM 

ri 

KM 

I 

I 

I I 1 

I 

1 

I 

KM 

i 

1 1 

I 1 r- 

I 

1 1 

\ 

I 

KM  O 

1 I 1 

1 1 

1 

1 

I 

o 

• 

1 

\ 

1 1 1 

1 

1 

1 

• 

1 

1 I 

1 1 • 

1 

I 1 

\ 

1 

• 

• 

I I I 

1 1 

I 

1 

1 

o 

o 

CM 

rH 

0 

>s 

OM  rH 

TV^ 

LCM 

CM  \jO 

rH 

1 — i 

t — 1 

KM 

I — I 

LCM  LCM 

I 

I 

O CM  1 

MO 

1 

1 

VjO 

1 

1 1 

1 MO  CO 

CM 

1 1 

CM 

1 

CO 

1 1 -=i- 

! iH 

1 

t 

CD 

1 

I 

* • 1 

• 

1 

I 

• 

1 

1 1 

I • • 

• 

I 1 

• 

• 

1 

• 

1 1 ♦ 

I • 

1 

O'* 

d 

CM 

rH 

1 1 

K- 

ITM  rH 

o 

, 

ri 

nd 

• 

§ 

o 

K-  iH 

ITM 

ITM 

CM 

MD 

CM 

p' 

1 — 1 

rH 

I 

I 

! ' ! 

1 

1 

I 

-ri" 

CM 

I 1 

1 1 LCM 

I 

I 1 

1 

LfM 

1 

UM 

1 1 MD 

1 OM 

1 

I 

I 

W 

« 

1 

I 

i 1 t 

1 

1 

1 

• 

« 

I t 

I 1 • 

1 

1 1 

1 

• 

1 

• 

I • 

1 • 

1 

1 

1 

W 

iH 

ITM  CM 

UM 

1 1 

d 

1 1 

1 1 

o 

ri 

tvD 

o 

LCM 

KM  iH 

o 

KM 

* 

i 

o 

o 

O 

o 

-MO 

LCM  rH 

CM 

1 

•H 

CM 

1 

I 

MO^  1 

MO 

CM 

1 

O 

1 

I 1 

1 1 CM 

1 

CM  I 

CM 

CM 

1 

VO 

I 1 1 

I CM  ^X> 

CM 

1 

(1) 

CO 

• 

1 

1 

• ♦ I 

• 

• 

1 

• 

1 

1 1 

1 1 • 

! 

• 1 

• 

• 

1 

• 

1 1 1 

\ • 

• 

• 

1 

cri 

ri 

KM 

1 i 

CM 

CM 

KM 

KM 

rH 

® 

!> 

’T^ 

CQ 

5h 

cd 

CO  MO 

CTM  [ — ITMivn  H- 

CO 

LTM 

CM  VO 

1 1 

( 1 

CTmvo 

OMV.O 

CO 

KM  1 — 

CM 

-ri- 

CTM 

ri 

rH 

LTM  O 

rH 

CM  LCM  CM 

KM 

I 

o 

UM 

1 

kmo 

1 1 

CTM  rH  O 

KM 

1 

rH  I CTM 

1 ^ 

1 

CO 

•H 

CO 

d 

CQ 

O 

MD  r-i 

MD 

rH 

1 — ! 

MO 

rri 

d 

PM 

ri 

® 

O 

MO^  r~MO 

OM 

VO 

KM 

( 

1 

(H  OJ 

KM 

CM 

VJD  VX) 

KM 

MD  CTM 

O 

KM 

rH 

d 

MO 

1 

rH  O-ri- 

1 

o 

KM 

1 

1 1 

I MD 

1 

K,  1 

CM 

O MD 

KM 

1 I I 

Oxri- 

I 

UM  KM 

d 

• 

1 

• 

• • • 

• 

I 

• 

• 

1 

I 1 

1 • • 

1 

• 1 

• 

• 

• 

1 1 I 

• « 

I 

• 

♦ 

HH 

rH 

1 1 

CM 

1 1 

iH 

rH 

ri 

o 

LCM 

f 

CO 

1 1 

CM 

CO 

1-- 

ITM 

•H 

MO 

o 

1 

K^,  O O 

tH 

1 

1 

1 

1 — 1 

CM 

1 1 

rH  KM  rH 

1 

1 1 

CM 

1 -=r  ^ 

) 1 1 

1 CM 

1 

1 

CM 

c\3 

d 

• 

I 

« • • 

• 

I 

• 

• 

I 1 

• • • 

1 

1 1 

• 

1 

• 

• 

1 1 I 

1 • 

I 

1 

• 

0 

ri 

CM 

1 1 

1 — 1 

1 1 

1 1 

CO 

CO 

ffi 

CO 

MO 

CO 

CO 

O 

LCM’uO 

km  LCM 

KM 

LCM 

KM  CO 

CO  MO 

CM 

o' 

CM 

I 

I 

CM  rH  1 

1 

I 

rH 

LCM 

1 1 

1 O CM 

O 

O 1 

O 

1 

CMX3- 

1 O rH 

K-  OM 

1 -ri- 

rH 

• 

I 

I 

• • I 

• 

I 

1 

• 

• 

1 1 

1 • • 

• 

• 1 

• 

I 

• 

• 

1 * * 

• » 

1 

* 

♦ 

O 

KM 

o 

-ri- 

0) 

rH 

iH 

iH 

I 

1 

ri 

‘H 

(D 

-P 

O 

® 


O 

o 

® 

d 

-p 

ri 

® 

o 

ri 

® 

fri 


1 

1 

•H 

w 

o 

-ri 

1 

1 

1 

1 

1 

1 

1 

i 

1 

1 I 

1 1 

1 I 

1 

1 

1 

1 

1 

1 

1 1 

1 1 

1 1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

\ 

1 

1 

1 

1 

1 

1 

1 

I 

1 

i 1 

1 1 

1 1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

•H 

EH 

1 

1 

1 

1 1 

1 

1 

1 1 

1 

1 

1 

1 

1 

1 

•H 

1 

1 

1 

1 1 

1 

1 

1 

1 

1 

I 

1 

1 

1 — 1 

1 

1 

1 

1 1 

1 

1 

1 1 

1 

1 

1 

1 

1 

1 

rH 

1 

1 

1 

1 1 

1 

t 

1 

1 

1 

1 

1 

1 

1 — ! 

w 

1 

1 

1 

1 1 

1 

1 

1 1 

1 

1 

1 

1 

I 

I 

C-J 

1 

1 

1 

1 1 

1 

I 

1 

1 

I 

1 

1 

1 

ri 

ri 

1 

1 

1 

1 1 

1 

1 

1 1 

1 

1 

1 

1 

1 

I 

-p 

1 

1 

1 

1 1 

1 

1 

1 

1 

1 

1 

1 

1 

p 

1 

1 

1 

1 1 

1 

1 

1 I 

1 

0 

• 

1 

1 

1 

m 

1 

I 

1 

1 1 

1 

■d 

1 

1 

1 

1 

1 

I 

1 

ri 

1 

1 

1 

1 I 

I 

1 

1 I 

1 

•H 

0 

1 

1 

1 

0 

1 

I 

1 

1 1 

i 

1 

1 

I 

1 

1 

1 

ri 

•H 

1 

1 

1 

1 1 

1 

1 

1 1 

1 

o 

I 

1 

1 

o 

1 

0 

1 

0 1 

ri 

1 

1 

1 

1 

1 

I 

I 

ri 

ri 

1 

! 

1 

1 1 

1 

1 

1 I 

1 

1 

1 

g 

1 

d 

I 

•H  1 

d 

1 

1 

1 

1 

1 

1 

1 

p 

•H 

1 

1 

1 

1 1 

1 

• 

1 w 

d 

p 

1 

1 

P 

02 

i 

p 

1 

ri  1 

ft 

I 

1 

1 

1 

I 

I 

1 

in 

t — 1 

w 

1 

CQ 

1 1 

1 

w 

1 .H 

p 

•rH 

1 

1 

P 

0 

1 

d 

0 

ri  1 

0 

1 

1 

1 

I 

1 

1 

1 

® 

•H 

ri 

ri 

1 

ri 

d 1 

1 

o 

1 ri 

d 

ft 

0 

1 

d 

d 

od 

1 

•H 

•H 

0 1 

ft 

1 

1 

1 

J 

1 

1 

1 

•H 

•rH 

d 

p 

g 

•xi 

4 ' 

1 

-ri 

I ri 

1 — 1 

•rH 

ri 

1 

ri 

ri 

•ri 

1 

o 

fd 

ft  1 

1 

1 

1 

I 

1 

1 

1 

O 

1 — 1 

o 

d 

p 

d 

d 1 

1 

EH 

1 o 

ri 

O 

p 

•H 

•H 

O 

1 

0 

•rH 

•H  1 

0 

1 

1 

1 

1 

1 

1 

1 

® 

rH 

> 

ri 

ri 

P -H 

I 

d 

d o 

ri 

O 

o 

•rH 

rH 

a 

H 

1 

d 

ri 

P I 

d 

I 

1 

0 

t 

1 

I 

1 

Ph 

ri 

• 

d 

o 

O 

0 P 

g 

■ri  tH 

0 

O 

O 

ri 

O 

o 

O 

1 

ft 

•iH 

0 1 

ri 

1 

1 

•H 

1 

0 

I 

1 

CO 

o 

t — 1 

® 

rH 

•H  P 

ri 

0 

•H  tm 

ri 

rH 

© 

ri 

ft 

02 

1 

•H 

!> 

d 1 

d 

1 

1 

rH 

g 

d 

1 

) 

ri 

o 

'ri 

O 

ri  o 

rH 

r-^ 

o ri 

O 

cn 

W)  'd 

d 

d 

0 

ri 

X 

5b  1 

o 

1 

1 

d 

p 

d 

1 

1 

ri 

O 

O -H 

•H 

ri  o 

•ri 

0 

o 

02 

d 

P 

ri  0 

1 

1 

•H 

M 

0 

I 

0 

ri 

® 

Ui 

'■ri  rH 

-g 

P 

r — i 1 — 1 

w 

1 — 1 

ri 

ri 

P rd 

X 

•rH 

ro  d 

•H 

1 

1 

P 

ft 

o 

•H 

•tH 

p 

P 

ri 

•tH 

V} 

ri  rH 

ri 

H 

1 — 1 

•H 

03 

-ri 

d 

ri 

•H 

P 

p 

-ri 

0 

I 

ri 

d 

ft 

ri 

I — 1 

ri 

t — 1 

P 

ri 

0 0 

ri 

p 

0 (Ji 

ri 

-p 

0 

d 

ri 

O 

•H 

P 

0 d 

o 

d 

•rH 

0 

H 

1 

o 

•rH 

w 

® 

r — ( 

P 

ri 

m 

P-i  ri 

O 

•H 

0 

•H 

P 

o 

P 

P 

0 

P p 

p 

0 

ri 

0 

p 

P 

ri 

ri 

O 

® 

ri 

ft  d 

ri 

d 

ft 

d 

ft 'd 

a 

0 

ft  rH 

O 

P 

P 

iH  P 

•H 

d 

o 

0 

ri 

d 

ri 

rH 

o 

'ri 

P 

o 

ri 

o 

•rH 

Cj  P-}  rH 

•rH 

0 

0 

P 

O 

o 

V) 

0 

O 

ft  tH 

d 

ft 

0 

ft 

d 

d 

'd 

d 

® 

O 

p 

d d 

'ri 

ri 

rH  tH 

1 — 1 

o 

a 

0 

ri 

p 

P 

ri 

o > 

ri 

s 

ft 

s 

0 

d 

ft 

o 

o 

ft 

o 

•H 

■H  O 

0 

0 

ri  -p 

•rH 

o 

p 

O 

d 

ft 

« 

O 

0 

^ ‘fH 

o 

o 

d 

•H 

0 

o 

rH 

ri 

1 — 1 

o 

o 

ri 

rri 

'Er  H 

ft 

ri  ri 

nd 

o 

p 

o 

0 

ft 

o 

0) 

ri 

ft 

ci  ft 

ft 

0 

d 

'd 

ft 

ft 

cm 

•rl 

o 

ri 

ri 

® 

ft 

o 

P 

g O 

H 

d 

ri 

0 

0 

o 

■d 

0 

rH 

® 

® 

ClO 

•1  ^ -3 

o 

H 

d -ri 

O 

• 

ri 

0 

•rH 

ri 

ri 

• 

d 

0 

-0  . 

• 

* 

c 

1 

* 

• 

-ri 

■ri 

<1 

cq 

rq 

o o 

O 

o 

O 

ft 

n 

ft 

ft 

ft 

ft 

Montana  (Continued) 


1 

I 

s 

•rH 

■r) 

0) 

-p 

■c 

(1) 


o 

o 

0) 

tuO 

cd 

-p 

d 

0 

o 

d 

0 

P^ 


tp 

0 

^ ITM  CM 

H to  MO 

r-H 

CM' 

LTM  to 

d 

d 

rH  MO 

0 Km  0 

0 

K 0 

iH 

CM  KMrH 

0 

rvo 

I 

0 

3 

HJ 

1 

M d 

0 

KM 

1*^ 

0 

t©  -p 

MO 

j 

CTM 

KM 

rH  CM  r— 

MO  to 

CTM  OM  0 

MO 

CM 

CM 

c5 

0 

0 

ITM  rH 

rH 

K 

rH 

CM  ^ MD 

CM 

I 1 

-p 

0 

d 

0 

LTM 

rH 

to 

•* 

0 

Ph 

0 

rH 

Eri 

CO 

a 

rH 

d 

0 

LTM 

K 

d 

p> 

LTM  1 

I 

t 1 I 

1 

I I 

1 

I 1 1 

I 

1 

CM 

M 

0 

• I 

t 

1 1 1 

1 

1 1 

1 

1 1 1 

1 

1 

1 1 

? 

0 

-d- 

CO 

rQ 

to 

d 

rH 

M 

to  I 

KM 

1 1 1 

! 

I 1 

1 

1 1 1 

! 

1 

OM 

0 

• 1 

• 

1 1 1 

I 

I 1 

1 

1 1 1 

1 

i 

CM 

0 

KM 

1 1 

CTM 

0 

nd  W 
0 'd 
0 d 
^ o 
u 


d ra 

•P  rH 

0 ^ 
^ 0 
^ d 
O d 

hd  54 


d 
o 
I -H 
© 0 
Ph  d 
0 
> 


■d 

0 § 
d iH 
•H  0 
d 0 

rH  d 
Ph  d 

tuO 


© -d 
I — I ri 

c3 


d d 
a d 

CQ  W 


r~-rdO  rHCNJrHOJ^ 

CM  C\)  bO  . I I 1 I I CM  Vd  Pt  lMOl.d- 


CM 

'MD 


MD 


rH  CTi 
r-  I CM  1 


CM 


to 


I I 


I 1 I 


I I I I 


CM 
I O 


MD 

CM 


MO 

MO 


(—)  rH  O rH  CM  O 

1^  lod-vo  ICM  I ICOO  1 liro| 

-d"  rH  MD 


rH  to  CPi  |Oi 

O LO  LPi  I rH  t 


ir\ 


CM 


O CM  MD  OO  CTs  fHOMO  O 
I CMt^OI^CMrHCMK^ 

1 

CM  rH 


CMr^O  rH  v.ovoMO-d‘LC>r^r-^vocr> 

OrHrH  IrH  lOOO-d-LOvrHC^Or^ 

• ••I  •!  •«•••••• 

to 


rH^  ir\ 


to^ 


LO,  H 


MO 


rHOmilOOl  I ICMCMrHrHlJ- 


CM 

to 


I 1 I 


h<~' 


to  r — KM  to  to 
od-  o CJO  o o o I 


LPi 


LOi 


CM 

KM  KMITM  KMin  KM  o 
I O O O CM  o O • 

1 IOm! 


ITM 

to 

od 


rH 

to 


CM 

CTM 


LfM 


OM 

O 

to 


MO 

KN 

cm” 


LfM 

to 

to 

K' 


1 1 

1 

1 

1 

1 

I 

1 

1 

I 

1 

1 I 1 

1 

0 

1 t 

1 

•p 

1 

1 

1 

1 

1 

I 

1 

1 1 1 

I 

E 

1 1 

1 

1 

1 

i 

1 

1 

1 

1 

1 1 1 

1 

3 

1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 1 1 

1 

0 

1 1 

1 

P 

1 

1 

1 

a 

1 

1 

1 

t 1 1 

1 

d 

1 1 

I 

rP 

1 

1 

I 

d 

1 

1 

1 

1 1 1 

1 

*fH 

1 1 

1 

0 

t 

1 

1 

p> 

1 

1 

1 

1 1 1 

1 

> 

I I 

1 

d 

1 

1 

1 

d 

CO 

1 

1 

1 1 1 

1 

d 

1 1 

1 

d 

1 

1 

1 

rH 

•p 

1 

1 

1 d 1 

1 

0 

1 1 

1 

s 

1 

t 

t 

d 

CO 

1 

1 

1 -p  1 

1 

1 1 

1 

1 

1 

t 

0 

d 

I 

1 

y ' 

I 

d 

i 1 

1 

0 

1 

1 

1 

d 

0 

1 

1 

& d 1 

1 

0 

CO  i 

1 

•rH 

1 

t 

1 

a 

0 

1 

1 

0 -p  1 

1 

Pi 

CO 

d 1 

1 

1 

1 

1 

•p 

CO 

0 

1 

•p  0 1 

1 

0 

d 1 

1 

2 

CO 

1 

d 

d 

d 

d 

1 

^ .p  1 

1 

CO 

5 1 

1 

0 

d 

1 

d 

nd 

d 

d 

I 

•p  1 

1 

d 

0 

0 1 

1 

Pi 

d 

! 

•3 

d 

rOl 

rH 

1 

• d I 

I 

0 

0 

•p  0 

1 

•p 

*tH 

1 

•H 

d 

0 

rH 

1 

pb4  rH  CO 

1 

a 

Ph 

X -P 

1 

rH 

rH 

1 

rH 

& 

d 

0 

I 

•p 

1 

•H 

CO 

0 rH 

I 

d 

d 

(d 

0 

0 

1 

0 0 d 

1 

0 

a ^ 

•rH 

0 

Ti 

d 

Pi 

d 

CO 

1 

•p  -p  d 

1 

0 

p 

•p 

d 

d 

d 

a 

0 

d 

1 

^ di  0 

1 

Pi 

0 d 

id 

a 

d 

0 

d 

0 

■p 

0 

1 

0 0 Pi 

1 

CO 

d 0 

d 

Pi 

CO 

rH 

d 

0 

a 

0 

d d -P 

1 

t-H  'ri 

d 

d 

rH 

•p 

•rH 

0 

rH 

-p  Td 

1 

rH 

Pi  -P 

M 

•fH 

d 

0 

0 

0 

1 — 1 

uo 

d 

d 0 -P 

1 

d 

0 0 

0 

d 

0 

rH 

0 

d 

d 

d 

ra  d rH 

CO 

p 

d t) 

d 

0 

-P 

d 

d 

•p 

d 

c 

;d  d d 

0 

d 0 

Pi 

0 

d 

•p 

•ri 

0 

d 

0 

0 a Pi 

EH 

■p 

© 

rH 

0 

d ‘P 

a 

0 • 

» 

0 

0 

Pi 

{h 

xt 

xi 

% 

• 

d d t 

s s 

0 

0 

Pi 

Pi 

10 

CO 

EH  Eh  EH 

l2i 

- 226  - 
MONTilTA 


The  percentages  of  individuals  of  the  various  species  present  in 
Montana,  arranged  according  to  crops  infested,  are  summarized  as  follows: 


I 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


Legumes 


Percent 


Small  grain  Percent 


Melanoplus  mexicanus 46 

M.  f emur-ruhrum 15 

M.  hivittatus 11 

M.  packardii • 6 

Camnula  pellucida 3 

26  other  species 19 

iTymphs  - 15 


Idle  land 


Melanoplus  mexicanus 83 

M.  packardii 3 

Aulocara  elliotti -3 

Aeoloplus  t,  turnhullir 2 

M . f emuu’  - ru  or i:ue ' 1 

26  other  species 8 

llymphs  - 0 


Reversion 


Melanoplus  mexicanus . 66 

IT.  packardii 4 

M.  hivittatus 4 

M.  fenur-ruhrum . 3 

Aeoloplus  t,  turnhullii 3 

16  other  species 20 

I^phs  - 7 


Weedy  road  si  de 


Melanoplus  mexicanus 62 

M,  hivittatus 8 

M,  packardii 7 

M.  fomur-ruhrum 5 

Ageneotettix  doorun 3 

16  other  species 15 

lymphs  - 1 


Sugar  hoots 


1.  Melanoplus  mexicanus 82 

2.  M,  packardii 4 

3.  Aeoloplus  t,  turnhullii 3 

• 4.  M,  hivittatus 1 

5.  M,  f emur-ruhrum 1 

6.  20  other  species 9 

llymphs  - 3 


PI  an  ns  grassland 


1,  Melanoplus  mexicanus 54 

2,  M.  infantilis 7 

3,  Aulocara  elliotti 6 

4,  Ageneotettix  deorum 6 

5,  -M.  packardii 5 

6,  29  other  species 22 

Eymphs  - 3 


Low-mountain  grassland 


1,  Cannula  pellucida 15 

2,  H.  fenur-ruhrum 15 

3,  M,  mexicanus 13 

4,  M,  packardii 8 

5,  M,  hivittatus ■ 6 

6,  5 other  species .43 

Eynphs  - 37 


Corn 


1.  Melanoplus  mexicanus 94 

2.  Dissosteira  ca,rolina 3 

3.  Melanoplus  pa,ckardii 1 

4.  M,  hivitta.tus 1 

5.  3 other  species 1 

Ilymphs  - 0 


Percentage  of  grand  total 


1.  Melanoplus  mcxica.nus 85  1, 

2.  M.  hivitta.tus ■ 12  2 

3.  M.  f enur-ruhrun 2 3' 

4.  Cannula,  pellucida . 1.  4 

%nphs  - 0 ■ , 5 

, ,6 


Melanoplus  gcxicanus 63 

M.  fenur-ruhrujn 7 

M.  hivitta.tus 5 

H.  pa.ckardii 5 

Cannula  pellucida 2 

40  other  species 18 

%nphs  - 7, 


- ■ 2S7  - ...... 

..  - I^EBHASKA 

'Ilii 3 is  the  third  adult  c'^lloction  nado  in  ITebraska  during  the  regu.- 
lar  adult  ar.rvcy.  Tb.e  ether  two  were  nadc  in  1335  and  1337,  respectively, 

Ko  collecticn  was  nade 'in  133G.  There  were  12,965  specimens  collected  in  6 
environments  a.nd  miscellaneous  crops  not  treated  separately,  with- a.! out  56 
species  represented.  Immature  forms  comprised  about  16  percent  of  the  total 
specimens  collected,  I.'Iolanop)lus  nemi canus  wa.s  easily  the  dominant  grasshopper 
in  all  environments,  with  ^ di f f er inti a.l i s and  hivittatus,  of  equal  numbers, 
second  in  irpoortance.  This  held  true  in  alfai.fa,  small  grain,  and  idle  lavUd, 

In  corn  U,  di fferentjalis  was  about  equal  with  hi,  mexi canus  in  numbers  collected.. 
M, ' bivitta-tus  was  third  in  corn.  In  1937  the  genus  Gordillacri s,  v/as  the  most 
numerous  on  rauge  and  idle  land,  ranking  second  to  i.^  mexi c anus  in  the  number 
collected.  It  formed  3 percent  of  the  total  number  of  specimens  collected, 
while  m,  mexi canus  formed  12  percent.  In  the  1938  collectiuns  Gordillacri s 
formed  only  half  of  1 percent  of  the  total  specimons  collected  and  did.,  not 
come  in  the  first  5 important  species  classification  in  any  cf  the  environ- 
ments, A similar  sharp  reduction  of  this  gonus  took  olacc  in  Montana  between. 
1935  and.  1936.,  In  1935  _C,  cron~ul.ata  y/as  the  most  .afoundant  .species  on  the 
range,  forming  15  percent  of  all  specimens  collected  in  this  environment. 

In  1936  it  drq'pped,  tc  eigiith  place,  forming  only  3 percent  of  those  collected. 
There  wa.s  definite  increase  in  the  relative  numbers  of  M,  bivittatus : and  M. 
dif fercntiali s over  txi'^  1937  collccxions.  This  incrcaso  is  as  follows;  In 
1937  M.  bi Vi t tatu s f o rne d 4,16  percent  of  the.  total,  specimens  collected  and 
in  1938,  10,57  percent;  M.  d.l f f or enti al i s formed '4.82  percent  in  1937  and 
11,32  percent  in  1938.  Egg  surveys  shew  these  two  spcci'cs  on  the  increase, 
mexi  canus  also  incroaiscd  from  12,15  percent  In  1937  to  31.59  percent  in 
1938. 

Hatching  began  the  latter  'part  of  'April  for  M.'  mexic cuius  and  small 
local  flights  of  this  spocios  began,  after  June  15  .and.  continued  through  July, 
There  were  no  nagor  flights  like  those  in  the  Dedcotas,  because  there  ,was  not 
the  prcss'aro  of  enormous  poptelations.  Some  second  generation  of  this  species 
ha’tched  out  around  the  first  of  August,  bxit  not;  nearly  so  many  as  in  1937. 

This  was  evidenced  by'  a lessened  need’  for  control  to  protect  fa.ll  grain.  , 

Small  local  flights  of  I.i.  bivittatun  also  occurred  in  July.  There  were  sharp 
reductions  in  nymphal  populatio.ns  in  pants  of  ea^stern' Nebraska,  because  of 
continuous  ranns.  Proddeted  infestations  di d not  rnateriaili ze.  On  the  basis 
of  estimated  bait  needs,  the  problem  for  1939  y.'ill  be  about  the  same  as  it 
\7as  in  1938, 


Distribution  by  species  of  12, 965  specimens  collected  in  Nebraska,  expressed  in 
percentage  of  total  nvtraber  collected  in  each  habitat 
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Potatoes,  beets,  cane,  wheat,  corn,  and  alfalfa. 

A.pprox.  2,000  second-generation  nymphs  found  in  alfalfa;  not  included  in  percentages 
111  second-generation  nymphs  found  in  idle  land;  not  included  in  percentages. 
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-I^IEBRASKA  . _ \ 

The  percentages  of  individuals  of  the  various  species  present  in  , 
liehraska.,  arranged  according  to  crops  infested,  are  summarized  as  follov;s'; 

Alfalfa  Percent  Plains  grassland  Percent 


1,  Melanoplus  mexicanus 28 

2.  M.  hivit talus 13 

3.  1.1,  diff erenti ali s — ^ ■ 12 

4,  H.  femur-ruhrum 7 

5.  Aeoloplus  t,  hruneri ■' • 3 

6,  27  other  species- 37 

ITymphs  - 27  ^ 


Roadside 


1,  Melanoplus  mexicanus 29' 

2,  M,  differentiali s 19 

3,  M.  hivittalus 15 

4,  Aeoloplus  t,  hruneri . 5 

5,  M,  howditchi ' — --- — - 5 

6,  22  other  species 29 

Rymphs  - 9 


1,  Melanoplus  mexicanus 29 

2.  Ageneotettix  deorum 18 

3.  Mermiria  maculipennis 5 

4.  Au'locara  elliotti-. — ^ — — 5 

5,  Melanoplus  f,  foedus 3 

6,  41  other  species 40 

■Rymphs  - 7 ^ 


Small  grain 


1,  ■ Mel aiio plus  mexicanus 46 

2,  M.  dif fereriti'ali  5 — : — ;■ — ; 8 

3,  M,  hivittatus — 7 

4,  Aulocara  elliotti ^ ' 7 

5, :  eneotettix  . deorum 3 

6,  22  other  shecies* 29 

Mymphs  - 14 


Corn 


1.  Melanoplus  mexicanus 31  1 

2.  M,  ■ di  f f erenti  ali  s 30  2 

3.  M,  hivittatp.s 19  3 

4.  M.  ■ packa.rdii 3 4 

M,  femur-ruhrum ■'  1 -5 

14  other  species 16  6 

l^phs  - 8 


Idle  land 


Melanoplus  mexicanus--- 29 

I/I,  dif  f erentiali  s 13 

M,  hivittatus : " — 8 

M,  femur-ruhrum — 7 

: Kesperotettix  speciosus-- — 6 

15  other  species---" — ^ 37 

Rynphs  - 16  ' 


Miscellaneous  crons 


1,  Melanoplus  mexicanus 25  1. 

2,  M,  femur-ruhrum 18  2, 

3,  M.  hivittatus 17  3, 

4,  M.  diffcrontialis 9 4, 

5,  Aeoloplus  t,:  hruneri- . 4 5, 

6,  14  other  species — 27  6, 

lymphs  - 12 


Percontago  of  grand  total 


Melanoplus-  mexicanus: ^ 32 

M,  diffcrontialis ' 11 

M,  hivittatus 11 

Agoncotettix;  dco.rum ^ — -- — 5 

M . f emur  - r uh  rum 5 

51  other  species 36 

i^'-nphs  - 17 
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I'^VASA 


This  is  the  first  year  th?..t  collcc tiers  were  nadc  in  ilevada.  during 
the  adult  survey.  There  were  2,487  smeimens  collected  in  4 environments, 
v.'ith  the  range  .collection  ^nounting  to  only  43  specimens.  The  collections 
v^ere  made  in  the  irrigated-crop  distfietti  in  what  is -doGig:aat.ed  as  the  north- 
ern dosert-shruh  area.  These  irrigated  fields  are  subject  to  invasions  from 
adjacent  meadow  grasses,  whore  Camnula  pel  lucid  a,  often  breeds  to  grca.t 
numbers  locally.  In  the  cropland  listed  hero,  Hclanoplus  devastator  was  re- 
corded a.s  the  dominant  species  and  forroed  over  half  of  the  specimens  co].- 
lected  for  the  State, 

General  hatch! i:g  was  delayed  by  adverse  v/eather  until  the  end  of  liay 
and  continued  through  June.  The  outlook  for  lv‘39  shows  Camnula,  pellucida 
numerous  in  grasslands  adjacent  to  crops.  Here,  in  a fev.^  places,  the  egg- 
pods  number  'as  higii  as  350  per  sqnarc  fdot.  ' 


Distribution  by  species  of  2,4g7  specimens  collected  in  Nevada,  expressed 
in  percentage  of  total  number  collected  in  each  habitat 
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ITSYADA 


The  percentages  of  individuals  of  the  various  species  present  in  llevada., 
arranged  according  to  crops  infested,  are  summarized  as  follows: 


Alfalfa,  clover  Percent 

1.  Melanoplus  devastatoi 64 

2 . M,  femur-ruhruD 9 

3.  M.  packardii 6 

4.  Conozoa  sulci  frons 6 

5,  Trinerotropis  pallidipenni s-  2 

6,  15  other  species 6 

7,  Undetemined  species 0,5 

8.  hVmphs 5.5 

Heeds  and  brush 


1.  Melanoplus  devastator 60 

2.  Trimerotropis  pallidipenni s-  3.6 

3.  Conozoa  svlcifrons 8 

4.  Melanoplus  packardii 7 

5.  M.  femur -rub  rum 3’ 

6.  5 other  species 4,5 

7.  Eynphs 1,5 


Meadow  grass  Percent 


1,  Camnula  pellucida 72 

2,  Melanoplus  fenur-rubrum 6 

3,  Aulocara  sp. 6 

4,  M,  packardii 4 

5,  Trinerotropis  pallidipenni s 3 

6,  6 other  species 5 

7,  Undetermined  species' 

8,  phs 


Range 


1,  Melanoplus  devastator 9 

2,  Oedaleonotus  enigma 

3,  Undetermined  species 

4,  1^/nphs 5 


G-rend  total 

Percent 

1,  Melanoplus  devastator 56 

2,  Camnula  pellucida 10 

3,  M.  femur-rubrum 8 

4,  M,  pa.ckardii 6 

5,  Conozoa  sulci  frons 5 

6,  19  other  species 10 

7,  h^i^phs 5 


fO  rH  iH  C\3  CU 
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JISW  IIEXICO 


This  is  the  second  j.  oar  in  which  collections  were  nade  in  Hew 
ilcxico  during  the  adult  survey.  There  were  5,526  spccinons  collected 
in  7 environnents  in  whicii  58  species  were  represented.  The  dominant 
species,  so  far  as  economic  importance  is  concerned,  wa.s  Dissosteira 
longipenni s,  although  this  does  not  show  up  in  the  collections.  I.Ielauoplus 
f enur-ruhrum  was  the  dominant  species  in  alfalfa,  corn,  idle  land,  "beaus, 
and  garden  crops,  M,  m.exicanus  was  the  most  numerous  species  in  sna,!]. 
grains. 

Ha.tcliing  of  D,  longipenni s "began  about  Hay  1,  aind  continued 
through  June.  In  the  mid-P.io  Grande  area  where  H.  f emur-  rub  rum , a, 
differentiali s,  and  I_I,  bivittatus  were  dominant,  hatching  began  the 
last  v;eek  of  April.  In  all  areas,  hatching  was  prolong-ed  because  of 
weather  conditions. 

Prom  the  1938  fall  survey  it  was  doterrained  that  an  area  of 
1,205,640  cocrcs  is  known  to  contain  egg  beds  of  D,  longipernii s,  which 
will  produce  as  large  an  infestation  in  1939  es  in  1938,  perhaps  larger. 


Distribution  by  species  of  3»526  specimens  collected  in  New  Mexico,  expressed 
in  percentage  of  total  numbers  collected  in  each  habitat 
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Kcw 


1. 

2. 

3. 

4. 

5. 

6. 
7. 


1. 
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4. 
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6. 
7. 


1. 
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4. 
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1. 
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3. 

4. 

5. 

6. 


SXICO 


Tnc  T3crccntagcE  of  in.divic’aia.ls  of  the  various  sfccics  present  in 
licxico,  arranged,  according  to  crops  infested,  arc  aurarnarized  as  follov;s: 


Grad  ns 


Percent 


Legume s 


Percent 


lielanoplus  mexicanus 31 

M.  femur- ruhrum 18 

1.1,  laitinus 16 

1.1.  foedus  foed.us 5 

1.1 . g lad  G 1 0 ni 4 

Other  species  (14) 20 

i^nnphs 6 


1,  Lielanoplus  f emur-ruhrum 53 

2,  LI,  differential! s 17 

3,  Id,  lakinus 9 

4,  H,  hivittatus 3 

5,  Ji.  mexicanus 2 

6,  Other  s'lpecies  (11) 4 

7,  ^;.naphs  12 


Rar^e 


Dissosteira.  longiperinis 15 

LI,  gladstoni 3 

Drepanopterna  fomoratm 7 

PnliDostroi.ia  quadrina.culatun  6 

Opeia  obGCui’a 5 

Other  species  (45) 42 

ll^phs  and  unidentified 17 

Garden 

Melanopl.us  femur- imbrun 39 

M.  difforentiali s 26 

M.  lakinus 10 

M,  hivittatus 3 

ITynplis 17 


Beans 


Mel  ano  plus  f enur-ruhrum 48 

M.  lakinus 19 

M,  dif fcrcntiali s 9 

M.  hivittatus 4 

Other  species  (9) 15 

IfynpiiG  5 


Corn 


1,  lielanoplus  femur- ruorum 

2,  M,  dif fez'entiali s 

3,  II.  hivittatus 

4,  i'h  - lakinus 

5,  M.  Packard! i 

6,  Other  species 

7,  l^aiphs  and  unidentified 

Idle 

1,  Melanoplus  f emur-ruhrum 

2,  M.  lakinus  

3,  Opeia  ohscura--' 

4,  mexicanus 

5,  M,  differential! s 

6,  Other  species  (13) 

7,  %mphs  and  unidentified 

Summary 

1,  Melanoplus  fenur-ruhrun — 20 

2,  Dissosteira  longipcnnis  9 

3,  M,  different! alls 6 

4,  M.  laicinus 5 

5,  I'h  glaidstoni 5 

6,  Other  species  (53) 40 

7,  Pynphs  and  unidentified 15 
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i^ORTIi  DAKOTA 

Baring  tlio  last  5 years,  1934-38,  inclusive,  collections  of  grass- 
hoppers in  typical  environnents  have  hcon  made  in  Hortli  Daicota  during  the 
adult  survey.  In  1938,  20,634  spocinens  were  collected  in  9 typical  environ- 
nents, 41  species  being  represented  in  those  collections.  In  all  environ- 
nents Melanoplus  nexicanms  wc.s  casilj^  the  doninant  grasshopper  nahing  up  half 
of  the  total  specinens  collected  in  the  State.  It  fax  outnun'bcred  any  of 
the  other  species,  forning  fron  24  to  68  percent  of  the  populations  in  the 
different  lia^hitahs,  M.  paoCkardi-i  wa.s  second  in  iiunocr  in  the  total  nunher 
of  specinens  collected,  although  Cannula^  pcllucida.  aud  Agoneotettix  do o run 
Wore  groaher  in  nunher s tha.n  was  M,  pri,cka.rdii  in  sono  of  the  environnents. 

In  1934,  h,  ncxicanus  was  the  dominant  species  on  the  range  in  the  north- 
western part  of  the  State  and  A.  deorum  was  the  most  numerous  in  the  south- 
western quarter.  During  1935,  1936,  and  1937,  A,  deorun  became  the  leading 
species  on  the  ra;age,  easily  outnumbering  U,  mexicanus.  In  1938  M,  mexicanus 
became  the  most  important  species  on  the  range  land  at  32  percent  and  A, 
deorum  was  second  at  18  percent'  of  the  tota.1  specimens  collected.  This  was 
probably  due  to  the  extensive  major  and  local  migrations  of  M.  mexicanus 
during  July  end  August.  M,  bivi ttafus  is  building  up  again  after  its  great 
reduction  during  the  extreme  drought  of  1934.  M.  dif f ercntiali s,  not  being 
as  hardy  a.s  H,  bivittatus,  i s still  dov.'n  in  numbers. 

Hatching  began  about  April  23  in  the  southern  counties.  Cold  rainy 
weather  prolonged  ha.tching  and  hatching  was  still  going  on  in  the  northern 
counties  at  the  end  of  June,  During  July  and  the  first  part  of  August 
major  flights  of  M.  mexicanus  moved  in  and  out  of  the  State.  Grasshoppers 
in  the  south-centrad  counties  moved  into  the  northeastern  part  of  the  State, 
Those  in  the  western  pant  moved  northward  into  Canada,  and  northwestwand  into 
eastern  Llontana,  Grasshoppers  from  South  Dalcota  moved  northwestward  'into 
the  Dickinson-Mand.an  area,  reinfesting  a large  area  there  and  destroying 
small-grahn  crops  by  cutting  off  the  heads.  Blights  were  so  general  and  so 
dense  that  it  was  impossible  to  do  anything  about  it.  Heavy  egg  deposition 
occurred  in  areas  where  these  flights  terminated,  although  beefly  larvae, 
according  to  the  egg  survey,  had  reduced  the  good  eggs  25  to  75  percent. 

The  worst  infestations  are  in  the  Dickinson-Mandan  area  and  egg  counts  run 
high.  It  is  problematical  how  much  good  the  egg  predadors  will  do.  This 
is  an  old  grasshopper  area,  and  egg  proda.tors  arc  well  established.  They 
may  at  least  cut  down  on  the  occurrence  of  the  enormous  populations  neces- 
sary to  produce  major  flights,  such  as  those  experienced  in  1938, 
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The  percentages  of  individuals  of 
Korth  Daioota,,  ai’ranged  according  to  crops 


Small  grain  Percent 


1.  Melanoplus  mexicanus 60  1, 

2.  M.  packardii 8 2. 

3.  M,  hivittatus 3 3, 

4.  CamnrJLa  pellucida 2 4, 

5.  M,  f enur-ruhrumi 2 5, 

6.  15  other  species 25  6, 

%mpho  - 22 


Pasture 


1.  Melanoplus  mexicanus--' 33  1, 

2.  Camn-ula  pellucida 14  2, 

3.  Agenootettix  deorum 5 3. 

4.  Amphitornus  colcradus 2 4. 

5.  M,  pa,ckardii 2 5, 

6.  18  other  species 44  6, 

%mphs  - 30 


Weedy  roadside 


1,  Melanoplus  mexicanus 55  1, 

2,  M,  packardii 5 2, 

3.  M.  hivittatus 4 3, 

4,  Camnula  pellucida. 3 4, 

5.  M,  angustipenni s 3 5. 

6.  20  other  species 30  6, 

%mphs  - 18 


Range 


1,  Melanoplus  mexicanus 32  1, 

2,  Agoncotettix  deorum 18  2. 

3,  Lietekor  pa.rdalinus 7 3, 

4,  Auloca,ra,  clliotti 6 4. 

5,  Amphitornus  coloradus 5 5. 

6,  26  other  species 32  6. 

h^i^phs  ~ 12 


Flax 


1.  Melanoplus  mexicanus 68  1. 

2.  M.  fenur-ruhrum 2 2. 

3.  M.  packardii 2 3, 

4,  M.  hivittatus 1 4, 

5,  Camnula  pellucida 1 5, 

6,  2 other  species 26  6, 

l^^anphs  - 26, 


the  various  species  present  in 
infested,  are  surmarized  as  follov/s: 


L egum  e s Percent 


Melanoplus  mexicanus ^ — 41 

M.  packardii 5 

M,  hivittatus 3 

C amnul  a pel  luc  i da 3 

Ageneotettix  deorum 1 

13  otheh  species 47 

]!i^/Tn,phs  - 45 


Reversion 

Melanoplus  mexicanus 51 

Ageneotettix  deorum 5 

M.  packardii 4 

M.  dawsoni 2 

M.  hivittatus 2 

25  other  species 36 

Kymphs  - 27 

Soddy  roadside 


Melanoplus  mexicanus 24 

Agenootettix  deorum 19 

Comnula  pellucida 12 

Aulocara  elliotti 6 

M,  packardii 5 

15  other  species 34 

%mphs  - 17 


Corn 


Mcla.noplus  mexicanus 

— 61 
nf 

i.i*  D.L  V X T'  IjcLu US' 

A 

1/1,  pi,icKa,rcLi  1 — — ■ 

. . o 

U-S  T/1  pcnni  s "" 

1 

w t-cin Hiix  a f-'c  X X tie  x q.cx 

,x.  vy  w i/xxu/  X o v.'  X.  ^ C2 

l^'/mphs  - 20 

Grand  totcil 

Melanoplus  mexicanus 49 

M,  packardii 5 

Camnula  pellucida 4 

Ageneotettix  deorum 4 

M.  hivittatus 2 

40  other  species 36 

Kyinphs  - 26 
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This  is  the  second-year  in  which  collections  were  made  in  Oklahoma 
during  the  adult  survey.  In  1937  a special  project  was  set  up  "by  the 
entomology  department  of  the  A & M College  at  Stillwater,  whereby  collections 
of  hoppers  were  made  and  classified  in  specified  environments.  These,  added 
to  the  collections  made  by  surveyors  in  the  adult  survey,  gave  a complete  ' 
picture  of  the  distribution  of -species  in  the  State  that  year.  In  1938 
the  regular  surveyors  made  the  collections  and  only  about  half  as  mary ' 
were  collected  as  in  1937,  There  were  4,820  specimens  collected  in  9 en-  ' 
vironments  and  53  species  were  represented.  About  2 percent  of  the  total 
specimens  collected  were  undetermined  nymphs.  In  everything  but  the  range 
land  the  dominant  species  was  I'lelanoplus  dif ferentialis.  Outside  of  the 
Panhandle  counties  M,  packardii  was  the  most  numerous  species  on  the  prairie. 
In  the  crop  land  li.  differentjalis  made  up  one-half  of  the  grasshoppers, 

M,  mexi canus  was  second  only  in  the  alfalfa,  with  M,  packardii  second  in 
numbers  for  small  grains  and  probably  other  crops.  There  seems  to  be  little 
change  in  the  relative  numbers  of  the  more  important  species,  Aulocara 
elliotti  docs  not  seem  to  have  been  so  numerous  in  1938  as  in  1937,  but 
Aeoloplus  turnbullil  has  increased  in  importance.  In  the  extreme  western 
counties  of  the  Panhandle,  Di ssostcira  longipennis  moved  in  late  in  July 
and  deposited  eggs  along  fence  rows  of  cropped  areas  and  in  the  corn  and 
sorghum  stubble,  as  well  as  a small  portion  of  the  range  land. 

Hatching  of  M,  bivittatus  and  M,  mexi canus  began  the  last  of  March, 
adults  of  M,  mexi canus  being  noted  by  the  first  week  of  May,  Owing  to  con- 
tinuous rains,  fungous  and  bacterial  disease  reduced  the  population.  The 
grasshopper  potential  for  the  fall  of  1938  is  about  half  what  it  was  in  1937. 
In  1939  the  greatest  trouble  will  probably  be  in  the  Panhandle  area,  where 
D,  longipenni s is  dominant. 


Distribution  by  species  of  4, S20  specimens  collected  in  Oklahoma,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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OKLiHOMA 

The  percentages  of  individuals  of  the  various  species  present  in 
Oklahoma,,  arranged  ficcording  to  crops  infested,  are  summarized  as  follows: 


Range  Percent 

1.  Melanoplus  packardii 29  1, 

2.  Mermiria  maculipennis 7 2, 

3.  Phliho stroma,  quadrimaculatuin  6 3, 

4.  Melanoplus  differential! s — 6 4, 

5.  M.  angustipennis  impiger 4 5, 

6.  38  other  species 48  6, 

%inphs  ~ 2 

Small  grain 


Ai.falfa  Percent 


Melanoplus  dif f erentialis 46 

M,  raexicanus 15 

M,  packardii 8 

M.  hivittatus 8 

Aeoloplus  t.  hruncri 4 

20  other  species 19 

I'^/Tnphs  *-  6 


Weedy  patches 


1.  Melanoplus  dif ferentiali s — 45 

2.  M.  packardii 19 

3.  M.  hivittatus 7 

4.  M.  mexicanuE 4 

5.  M,  f,  i selyi 3 

6.  27  other  species 22 

%mphs  - 2 

lii  sc  e 1 1 ane  ous  c ro  ps 

1,  Melanoplus  dif ferentiali s--  49 

2,  M,  packardii 22 

3,  M.  hivittatus 7 

4,  M.  f,  i selyi 6 

5,  M.  moxicanus 2 

6,  18  other  species 14 

Hymphs  - none 


1,  Melanoplus  dif ferentiali s 

2,  M,  packardii 

3,  Aeoloplus  to  hruneri 

4,  M,  hivittatus 

5,  M,  mexicanus 

6,  19  other  species 

l^^mphs  - none 

Sorghums 

1 . Me  1 ano  plus  di  f f e re  nti  al  i s 

2.  M,  packardii 

3.  M.  a.  impiger 

4.  M.  hivittatus 

5.  M.  moxicanus 

6.  20  other  species 

Nymphs  - 0,47 


34 

14 


14 

Q 

8 

21 


52 

15 

7 

5 

4 

17 


Roadside 

1.  Melanoplus  dif ferentiali s — 34 

2,  M.  pa,ckardii 2l 

3.  M.  mexicanus 10 

4.  M.  hivittatus 10 

5,  M.  f,  i selyi 4 

6,  20  other  species 21 

%mphs  “ none 

River  bottom 

1,  Melanoplus  differential! s — 20 

2,  M,  f,  i selyi 16 

3,  M.  a,  impiger 13 

4,  M,  packardii 10 

5,  Ageneotettix  deorum 7 

6,  16  other  species 34 

l^phs  - none 


Cotton 


1,  Melanoplus  dif ferentiali s 48 

2,  M,  pa,ckardii 14 

3,  Aeoloplus  t,  hruncri 4 

4,  M.  hivittatus 4 

5,  Schistocerca  ohscura 4 

6,  24  other  species 26 

Nymphs  - 0.98 


Corn 


1,  Melanoplus  diff erentialis 50 

2,  M,  hivittatus 12 

3,  M.  f,  i selyi 11 

4,  M,  packardii 5 

5,  M.,  ponderosus 5 

6,  11  other  species 17 

lymphs  - none 
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OKLAHOI.IA  (Continued) 

Percentage  of  grand  total 

1.  Melanoplus  diffcrentialis 36 

2.  M,  packardii-_-; 18 

3,  M,  "bivittatus ^ 

4,  M,  mexicanus 6 

5.  Ivl.  angustiponni  s iinpiger 4 

6,  48  other  species 29 

Ifymphs  - l.?4 
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OREGOH 


This  is  the  first  vear  that  collections  from  Oregon  were  included 
in  this  project.  The  natural  vegetation  areas  found  in  this  Stotc  are  the 
northern  desert  shru-h  in  the  eastern  half  jind  the  western  pine  forest  in 
the  western  haJf,  There  were  1,095  specimens  collected  in  4 environments 
in  which  13  species  eu’c  represented.  Mol ano plus  moxice-nus  was  the  dominant 
specie-s  hy  far,  except  in  the  marsh-meadow  land,  where  Camnula  pellucida. 
was  dominant,  M,  foedus  foe-dus  was  third  in  numhers. 

Hatching  oegan  late  in  Maj’’  ahd  continued  through  June,  Infestations 
are  of  I, I.  mexicanus  and  Camnula  pellucida  end  occur  in  widely  separated 
areas,  pelluci da  on  the  Klamath  Marsh  has  been  greatly  reduced  hy  the 

control  campaign.  This  is  the  area  where  this  species  reaches  its  grca.test 
numbers. 


Distribution  by  species  of  1,09b  specimens  collected  in  Oregon,  expressed  in 
percentage  of  total  numbers  collected  in  each  habitat 
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The  percentages  of  individuals  of  the  various  species  present  in 
Oregon,  a.rrangod  a.ccording  to  crops  infested,  arc  sunr.iari zed  as  follows: 


Alfrdfa  and  clover  Percent 


Snail  grain  Percent 


1.  Melanoplus  mexicanus 44 

2.  LI,  foedus  foedus 16 

3.  Conozoasp, ; 8 

4.  M.  hivittatus 7 

5.  Dissosteira,  Carolina 5 

6.  Other  species  (8)  & uni  dent, — 11 

7.  %mphs 9 


1,  Melanoplus  nexicanus 81 

2,  M,  devastator 

3,  M,  foedus  foedus  

4,  Aulocara  elliotti 

5,  Conozoa  sp* 

6,  Other  species  (3)  & Uni  dent. 

7,  %mphs 


Idle  land 


Meadow  marsh 


1.  Oeda<-leonotus  enigma 52 

2.  Conozoa  sp, 18 

3.  Melanoplus  cinereus 13 

4.  M.  foedus  foedus 9 

5.  M.  mexicanus 6 

6.  Aulocara  elliotti 2 


1,  Cannula  pellucida 9 

2,  Melanoplus  foedus  foedus 

3.  M.  mexicanus 

4.  M.  devastator 1 


Summary 

Percent 


1,  Melanoplus  mexicanus — 43 

2,  Cemnula  pellucida 13 

3,  H,  feodus  foedus 11 

4,  Conozoa  sp, 6 

5,  M.  hivittatus 4 

6,  Other  sp,  (9)  & uni dent, 17 

7,  lymphs 6 


U)C\!CUrHiHiN  LOtOrH 
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SOUIS  OA[-COTA  ! 

During’  the  a.diilt  survc^-^e  in  1934-38,  inclucivc,  collections  of  ’ 

grasshoppers  have  been  made  in  the  major  environments  found  in  South  Dalcota. 
There  were  15,105  specimens  collected  in  1958  in  7 major  environments, 
representing  47  different  species.  Helanoplus  ncxi canus  was  easily’’  the 
dominant  grasshopper,  constituting  61  percent  of  the  specimens  collected  • i 
in  sm.all  grain  and  idle  land,.  37  percent  in  alfalfa,  and  40  ;pcrccnt  of  -the  • 
total  numher  of  specimens  collected  in  the  State,  U,  hivi ttatus  was  second- 
in  numhers  for  the  entire  State  collection  out  was  first,  at  31  percent-,  in- 
corn,  -Ageneotettix  deorum  and  Au-locara  elliotti  were  aioout  equal  in  numhers, 
at  tliird  place.  After  the  1931  outhreaAs  of  h.  hivi  ttatus  and  ^ dif  f erontiali  s 
those  two  species  were  greatly  reduced  in  numhers  hy  the  drought  years  which 
followed.  Since  that  time  U,  mexi canus  has  hoon  increasing  in  relative 
numhers  cvcip’  yoa.r,  until  it  reached  its  pcalc  in  1938,  Popula.tions  of  this 
species  from  1,500  to  8,000  per  square  yard  i7crc  recorded  in  crop  lend,  iodc 
land,  and  depleted  range  land  adjacent  to  crops  in  the  north-central  counties. 
These  produced  major  flights  in  J'aly  thad  s\ca,rnod  into  ITorth  Dakota.,  eastern 
Hontanc,,  western  South  Dakota,  and  eastern  17yomii\r.  Pall  egg  surveys  in 
1938  indicated  that  this  general  movement  has  reduced  the  relative  numhers  • 
of  M.  mexi canus  in  thi  s and  other  areas  in  the  eastern  half  of  South  Dalcota 
and  that  there  is  an  increase  in  both  M,  hivi  t talus  and  differential  is  • 
to  equal  or  cn.pplant  M.  mexicauus  in  importance.  In  the  western  counties 
M.  mexicanius  is  still  the  dominant  grasshopper,  hocause  this  area  received 
pa.rt  of  the  groa.t  flights.  There  was  hcar,/y  egg  deposition  in  the  Black  Hills 
a.rea.  The  Lymau,  Tripp,  aud  Gregory  County  o.rca.  show  M,  dif forentiali s an 
decidedly  on  the  incrcc^so.  This  was  the  center  of  the  1931  outhrcaic.  All 
through  the  eastern  part  of  the  State  the  fall  egg  surveys  showed  mixed 
populations  of  H,  mexicanw-s,  H.  hivi  ttatus,  and  dif  ferentiali  s. 

Halchiiig  began  the  last  week  of  April  and  was  prolonged  throughout 
June.  Blights  began  the  la.st  week  of  June  and  continued  thro'oghout  Jnlj'' 
and  part  of  Augu.st,  These  wore  mostly  in  a northerly,  northwesterly , or 
westerly  direction.  The  almost  solid  infcstalion  cast  of  I.iissouri  River 
has  been  broken  up  into  patchy  mixed  infestations. 


Distribution  by  species  of  15,105  specimens  collected  in  South  Dakota,  expressed 
in  percentage  of  total  number  collected  in  each  habitat 
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SOU  IE  D.AI'ICTA 


Tho  percentages  of  individuals  of  the  various  species  present  in 
South  Dakota,  arranged  according  to  crops  infested,  arc  summarized  as  follo’j7s 


Plains  grassland  Percent 


Small  grain  Percent 


1,  Ageneotettix  deorujn 20 

2.  Aulocara  elliotti 18 

3,  Melaiioplus  mexicanus 15 

4,  M.  packardii 5 

5.  Anphitornus  coloradus 5 

6.  37  other  species 37 

%mphs  - 14 


Idle  land 


1. 

O 

0 

5# 
4# 
5 • 

6. 


Melanoplus  mexicanus- 

M.  hivittatus 

Aulocara  elliotti 

M.  packardii 

Ageneotettix  deorum- 

28  other  species 

%mphs  - 7 

Weedy  roadside 


61 

7 

6 

5 

3 

18 


1. 

2. 

Melanoplus  mexicanus 

61 

8 

7 

M,  hivi  t catus  — — — 

3, 

4. 

M*  pdck-cii  (3-i  1 

Aooloplus  t.  turnlDullii 

3 

2 

D 0 

iigG^GO Tj GTjXlX  0.0 OJ/UIu 

19 

b . 

20  other  species  “ — — 
Eymphs  - 11 

1.  i/ielanoplus  mexicanus 

2.  M.  hivittatus 

3.  li.  pe^ka.rdii 

4.  Aulocara  elliotti 

5.  Mcrmiria  maenlipennis 

, macclx'ingi 

6.  23  other  species 

Eymphs  - 12 


37 

13 

8 

5 

5 

32 


Legumes 


Corn 


Melanoplus  mexicanus  — 

37 

11 

8 

3 

1di  \ 1 "b  *t  s 

iVl  0 X 01*1  (XX  X iX  0 X IXiil 

M • CU.  j.  1 G 1 C 11  ul  OJ.  1 S 

Agencotcotix  deorura— 

38 

J.  O 0 w il  0 i S MG  0 X G 3 

!%mphs  - 32 

1,  Melanoplus  hivittatus 

2.  H.  mexicanus 

3 . M . di  f f c r ent  i ali  s 

4 , . p;:  -ukar  di  i 

5.  M.  femur-ruhrum 

6,  19  other  species 

%nphs  - 12 


31 

27 

16 

5 

1 

20 


Irrigation  ditches 


1«  Melanoplus  hivittatus 24 

2,  M,  mexicanus 22 

3,  Aulocara  elliotti 11 

4,  M.  femur-ruhrum 7 

5,  Hesperotettix  speciosus 4 

6,  13  other  species 32 

l^phs  - 13 


Grand  total 

1,  Melanoplus  mexicanus 40 

2,  M.  hivitta.tus 9 

3,  Aulocara  elliotti 8 

4,  Ageneotettix  dcorun 8 

5,  M.  packardii ^ 

6*  42  other  species 31 

ilymphs  “13 
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T5XAS 

This  is  the  socond  year  in  ^vhich  collections  viqtc  nc.de  in  Texas  dur- 
ing the  adv^.lt  survey.  There  w.-re  1,285  spcciracns  collected  in  6 different 
environments  in  uhich  54  species  I'i^ere  represented.  Most  .of  these  collections 
were  made  outside  of  the  Di ssostoira  loagipenni s area  proper  and, coupled  with 
the  difficulty  in  collecting  this  species  where  it  was  not  n'umorous,  it  is  not 
represented  in  its  true  relative  numhors  in  the  data  recorded  here.  In  the 
collections  the  dominant  species  hy  far  was  Mclanoplus  diff crontiali s,  at  27 
percent  of  the  total  numher  collected,  Chortopha.j:.-;a,  viridifasciata  was  second 
at  9 percent,  and  Syrhula,  adml rah i 1 i s w as  third,  at  8 percent.  It  should  he 
noted  that  common  species  like  iicla^noplus  mexicanus,  M,  f omur-ruhrum , and 
hivittahus,  do  not  show  up  in  nc,arly  the  relative  nunhers  thah  they  do  in 
the  more  northern  States, 

Hatching  hegan  in  the  latter  part  of  March  and,  as  in  other  Stccdcs, 
was  retanded  and  prolonged  throughout  April  and  May  hy  cold  and  rainy  weahher, 
D,  longipcnni s hegari  to  hatch  about  May  5 in  the  Panhandle  counties  and  aJl 
were  axlult  about  July  1,  Heavy  cigradions  of  P,  longipcnni s occurred  and 
spread  the  inf cstadion  over  all  or  pants  of  16  counties,  ife'g  deposition 
was  hca.vy  in  snots  aund  the  outlook  for  next  year  is  worse  thaio  it  was  for 
1938, 


Distri'bution  “by  species  of  1,2S5  specimens  collected  in  Texas,  expressed  in 
percentage  of  total  numbers  collected  in  each  habitat 
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TEZAS 


The  percentages  of  individtL.nls  of 
arrarged  a.ccording  to  crops  infested,  arc 

Bottom  sand.  Percent 

1,  Melanoplus  dif ferentialis 35 

2,  Syrhula  admirahilis 13 

3,  Chortophaga  viridiiasci  ata 11 

4,  Orphulella  speciosa — ; 4 

5,  Hesperotettix  specie sus 4 

6,  Other  species  (20)  and  ■anidcrit.27 

7,  %inphs 6 

G-rain 

1,  Chortophaga  viridifasciata 40 

2,  Melanoplus  differential! s 11 

3,  Mcmiria.  naculipennis 8 

4,  Melanoplus  mcxicanus 7 

5,  Encoptolophus  sordidus  cost^ilis  5 

6,  Other  species  (14)  and  unident. 26 

7,  l^phs 3 

Panture 

1,  Mermiria  niaculipennis 9 

2,  M,  differential! s 7 

Bo  ope  don  macnlatuia 7 

Syrhula-  admirahilis 7 

Trachyrhachi s k,  fuse! fro ns — 7 

Other  species  (36)  and  uni  dent. 57 

7.  k^mphs 3 


the  various  species  present  in  TcxCvS, 
sunn ari zed  as  follows; 


Roadside  Percent 

1.  Melanoplus  differential! s 35 

2.  M.  lakinus 11 

3.  M.  Divittatus ; 7 

4.  Mermiria  maculipennis 6 

5.  Melanoplus  packardii 5 

6.  Other  species  (20)  and  uni  dent. 35 

7.  %inphs 1 

Sud^m,  corn,  sorghum 

1,  Melanoplus  dif  fercntiali  s 34 

2,  Eissosteira  longipennis — 12 

3,  %'r’bula,  a-dnirahili  s 9 

4,  Boopedon  maculatun 7 

5,  Brachy stole,  nagna. 5 

6,  Other  species  (13)  and  uni  dent. 32 

7,  %inpiis 1 

Cotton  margins 


1.  Melanoplus  differential! s 49 

2.  Syrhula  adiuirahilis 8 

3.  ^ Chortophaga  viridifasciata 5 

4.  Encoptolophus  sordidus  cos  tali  s 4 

5.  Mermiria  mac'olipenni s 4 

6.  Other  species  (27)  and  unident. 27 

7.  %mphs 3 


Percent 


Summary 

1.  Melanoplus  differential! s 27 

2.  Chortophaga  viridifasciata 9 

3.  Syrhula  adnirahilis 3 

4.  Mermiria.  maculipenni s 6 

5.  Dissosteira  longipennis 4 

6.  Other  species  (49)  and  uni  dent  ,42 

7.  ilymphs 4 
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mm 


This  is  the  foiirth  consecutive  year  in  which  collections  of  grass- 
hoppers were  made  in  typical  environments  during  the  adult  survey.  There 
were  7,632  specimens  collected  in  10  environments  md  38  species  were 
represented  in  these  collections.  There  was  so  little  difference  hetwoon 
the  nimhers  of  Mel ano plus  mexi canus  and  M,  f emur-ruhrum  that  these  2 species 
could  ho  considered  as  sharing  first  place  in  the  economic  importance  of  the 
different  species,  M,  moxi canus  wa,s  first  in  numhers  in  alfalfa,  corn,  idle 
land,  and  the  total  numhers  of  specimens  collected,  M,  femur- ruh rum  was 
first  in  nu:nhcrs  in  pasture,  salt  maxsh,  sma21  grecin,  clover,  mlscella.noous 
margins,  and  miscellaneous  crops,  Opel  a ohscurn.  and  Trachyrachis  ki  owa  were 
first  in  numhers  on  the  range^;  according  to  the  collections,  although  this 
statement  is  based  on  only  118  specimens,  M,  packa.rdii  was  next  in  nuishers 
in  the  total  numher  of  specimens  collected.  In  the  1935  collections,  M, 
mexi canus  amid  M,  f emur-ruhrum  held  elout  the  same  relative  positions  in 
numbers  a.s  in  the  1938  collections.  Then  in  1936,  M,  femur- ruh  rum  hocamo 
more  numerous  than  M,  mexi  canus,  until  in  1937  it  was  the  dominant  grass-" 
hopper  in  all  environments,  forming  69  percent  of  the  total  numher  of  speci- 
mens collected.  In  the  1938  collections  for  Utah,  M,  femur- ruh rum  resumed 
about  the  same  relative  position  v/ith  M,  mexi  canus  as  in  1935, 

Hatching  of  gra.sshoppers  began  ahuut  the  middle  of  April  and  was 
prolonged  throughout  June  because  of  unfavorable  weather  conditions.  The 
populations  as  a whole  are  down  and  control  is  confined  mainly  to  irrigated 
fields  and  especially  to  seed  alfalfa.  Hoppers  on  adjacent  range  land  give 
considerable  trouble  to  the  growers  of  seed  alfalfa,  especially  when  the 
range  dries  up.  Relatively  small  numbers  can  destroy  a great  deal  of  seed 
and,  therefore,  a valuable'  crop. 
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UTAK 


The  percentages  of  individuals  oJ 
arrajiged  according  to  crops  infested,  ai 


Alfalfa  Percent 

1,  Mel ano plus  mexicanus 39 

2,  M,  femur- rub  rum 26 

3,  M,  packardii — 9 

4,  M.  bivittatus 3 

5,  M.  keeleri  luridus 1 

6,  21  other  sp,  and  undet. — 6 

7,  Nymphs 16 

Range 

1.  Opeia  obscura 14 

2.  Tra-chyrhacbis  k,  kiowa 14 

3.  Memiria  max:ulipennis 10 

4.  Hesperbtettix  viridis 8 

5.  Metator  pardalinus 8 

6.  16  other  sp,  and  undet, — 43 

7.  %mphs 5 

Mangin 

1,  Melanoplus  femur- rubrum — 37 

2,  M,  rnexicOonus 35 

3,  M.  packardii 8 

4,  M.  bivittatus 6 

5,  Trimerotropi s pallidipenni s 2 

6,  18  other  sp. 9 

7,  %mphs 3 

Clover 

1,  Melanoplus  f enur-rebrum — 43 

2,  M,  mexicanus 31 

3,  M,  dif f crentia.li  s 24 

4,  Dissostoira,  Carolina. 1 

5,  kVmphs 1 


Idle  land 

. Melanoplus  mexicanus 46 

. M,  femur- rubrum 27 

3,  Dissosteira.  Carolina 4 

4,  Sphanagemon  collane 3 

5,  Aul.ocana-  clliotti 2 

6,  12  other  sp,  and  undet. — 8 

7,  %mphs 10 


the  various  species  present  in  Utah., 
'e  snmnarized  as  follows; 


Pasture  Percent 


1,  Melanoplus  femur- rubrum 43 

2,  mexicanus 14 

3,  Cajrmula  pellucida 10 

4,  , Trachyrhschis  k,  kiowa 6 

5,  keeleri  luridus 2 

6,  12  other  sp, 11 

7,  iNiymphs 14 

Salt  marsh 

1,  Melanoplus  femur- rubrum 41 

2,  C annul  a.  pellucida. 39 

3,  Trachyihachis  k,  kiowa 14 

4,  M.  bivittatus 2 

5,  Orphulella.  pelidna  deserata — 2 

6,  2 other  sp, 2 


Small  grain 


1,  Melanoplus  femur- rubrum 46 

2,  M,  mexicanus 15 

3,  Cannula  pellucida. 8 

4,  Dissosteira.  Carolina. 6 

5,  M,  packardii 5 

6,  8 other  sp, 8 

7,  l^phs 12 

Corn 

1,  Melanoplus  mexicanus 47 

2,  M.  pa.ckardii 17 

3,  M,  femur  rubrum 16 

4,  M.  bivitta.tus * 3 

5,  Agonootettix  deorum 3 

6,  8 other  sp,  and  undet. 11 

7,  I'Vnphs 3 

Mi scollancous 

1.  Melanoplus  femur -rub rum 32 

2.  M.  dif ferentiaJi  s 27 

3.  M.  mexicanus 19 

4.  Schi stoccrca,  shoshone 6 

5.  M.  pankardii 3 

5.  7 other  sp.v 9 

7,  Nymphs 4 
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Grr.nd  totCol 

Pcrcont 

1,  ndanoplus  noxicrJiUG 33 

2,  L.I.  fcnur-ruorun 31, 

3,  H.  packardii 

4,  LI.  iDivittat-us ■ ■.3. 

5,  , Carjnula  pcll'acida 3 

6,  33. other  sp,  & undet.-- — 11 

7,  Kynphs 12 
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WI  SCOi\TSIlT 


This  is  the  fourth  ycur  in  which  collections  have  been  ncAe  in 
Wisconsin  duriiii';,  the  adult  survey.  Collections  were  node  in  1935,  1935, 

1937,  end  193S,  In  1937  -the  nuiebcr  of  specimens  collected  was  orily  242, 
end  this  was  a meager  roprcscnta.tion.  This  past  season  13,894  spocinens 
were  taJeen  in  7 major  environiicnts  in  which  26  species  were  represented, 

Mcla.no  plus  f cr.ui-  - rub  run  was  by  far  the  dominant  species  in  all  environments, 
and  formed  60  percent-  of  the  total  number  of  specimens  collected,  M.  raesicanus 
was  second  in  relative  numbers,  at  11  percent,  femur-rubrum  has  held  this 
position  for  the  last  4 years.  In  1933  and  1934  Camnula  pellucida  was  most 
Important,  especially  in  the  northern  part  of  the  State.  I^o  real  comparisons 
can  be  made  between  1937  and  1938  because  of  the  vast  difference  in  the 
numbers  of  s;|3ccincns  collected. 

The  hatching  of  M,  moxicanus  bagan  during  the  third  week  of  Hay  in 
the  light- sandy- soil  area.  Continued  rains,  delayed  and  prolonged  hatching 
all  through  Juna  and  reduced  nymphal  popu.lations  considera.bly , M,  f enur- 
rubrum  was  hatching  in  great  n'orbers  the  first  week  of  July  and.  at  the  Sc?ame 
tine  there  were  also  adults  in  the  same  field.  A groat  deal  of  bait  was 
wasted  in  June  because  of  rains,  and  most  of  the  hea\^  baiting  was  done  in 
July.  TiiG  grasshopper  potential  in  the,  1936  surv.ey  is  approximately  one- 
half  of  wha,t  it  was  in  the  1937  siu’voy. 


Distribution  by  species  of  13,S9^  specimens  collected  in  Wisconsin,  expressed 
in  percentage  of  total  number  collected  in  each  habitat 
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WISCONSIN 

The  pcrcciitrif^os  of  individuals  of  the  various  species  present  in 
Wisconsin,  o-rranged  according  to  crops  infested,  are  surreiarized  as  follov/sJ 


Legumes  Percent 


1.  Melanoplus  femur- ruhnim , 63 

2.  M.  mexicaiius 7 

3.  Ivi,  k,  luridus : — 1 

4.  Chortipjous  longicornis 1 

5.  Camnula  pellucida 1 

6.  14  other  species 27 

I^onplis  - 25 


Tame -hay  meadow 

1,  Melanoplus  femur- ruhrun 50 

2.  M,  nexicanus 19 

3.  Chortippus  longicornis 3 

4,  iirphia  pseu.donietana 1 

5,  Cannula  pellucida. 1 

6.  10  other  species 26 

%uphs  - 21 

Idle  land 


Pasture  Percent 

1.  Melanoplus  femur-ruhrum 60 

2.  M.  mexicanus 9 

3.  Chortippus  longicornis 5 

4.  Ageneotettix  d,  deorum 4 

5.  Camnula  pellucida 2 

6.  17  other  species 20 

%nphE  - 16 

Small  grain 

1,  Melanoplus  femur- ruhnin 66 

2,  M.  mexicanus 7 

3,  Ageneotettix  deoru'i 2 

4,  M.  argustipenni s 1 

5,  M,  k.  luridus 1 

6,  11  other  species 23 

Ifymphs  - 20 

Roadside 


1,  Melanoplus  femur-ruhrum 47 

2.  M,  mexicanus 24 

3.  ^eneotettix  d.  deorum 8 

4,  Cemnu3.a  pellucida S 

5,  M,  angustipennis : 2 

6.  13  other  species 17 

l^.iphs  - 12 


Corn 


1.  Melanoplus  femur- ruhru.i 71 

2.  M.  mexicanus 3 

3.  jigenootottix  d.  deorum 2 

4.  Chortippus  longicornis 1 

5.  4 other  species 23 

ll^mphs  - 21 


1.  Melanoplus  femur-ruhrum 76 

2.  M,  mexicanus 2 

3.  Ageneotettix  deorum 1 

4*  Chortippus  longicornis 1 

5,  Spharagemon  collars 1 

6,  3 other  species 19 

lymphs  - 19 

Grand  tota.1 

1,  Melanoplus  femur- ruhrun 60 

2,  M,  mexicanus 11 

3.  Ageneotettix  d,  deorum 2 

4.  Chortip:ous  longicornis 2 

5,  Camnula  pellucida 1 

6.  21  other  species 24 

l^ymplis  - 20 
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FYOMIHG 

This  is  the  fifth  year  in  which  collections  were  made  in  this  State 
during' the  adult  survey,  the  other  4 surveys  having  heen  nade  in  the  years 
1934-37,  inclusive.  Wyoning  is  one  of  the  4 original  States  in  which  the 
projcct.was  started.  Better  and  larger  collections  have  hecn  nade  here 
than  in.  any.- other  State,  There  were  35,703  spocinens  collected  in  10  dif- 
ferent xnviroauents,  with  52  species  represented,  Melanoplus  nexicanus  wa.s 
hy  far  the  doninart  species  in  nost  environnonts  and  in  the  total  nunher  of 
specimens  collected.  It  comprised  over  half  the  hop];x;rs  in  small  grain, 
corn,  a.nd  idle  land  and  n.adc  up  29  percent  of  those  on  the  range  land, 

_M,  f emur- ruhruxi  xrc.s  second  in  nunher s in  most  planes  and  dominant  in  sugan 
beets  and  beans  at  36  and  35  percent,  respectively.  Beginning  in  1935,  H, 
nexicanus  has  held  about  the  sane  relative  position  as  to  its  importance  in 
crop  land.  Cannula  pellucida  from  second  in  numbers  has  fallen  off  to  fifth 
place  during  this  tine,  Aulocara  elliotti  and  Ageneotettix  deorum  gave  v^ay 
to  M,  mexi c anus  on  the  range,  because  of  the  large  flights  of  this  latter 
species  into  eastern  Montana  in  July  and  August,  M,  bivjttatus  renains'-in^ 
about  the  same  relative  position  in  1938  as  in  other  j/ears. 

There  was  a small  hatch  of  M.  bivjttatus  the  third  week  of  April  and 
adverse  weather  conditions  from  then  on  retarded  hatching  and  development 
and  reduced  populations.  General  hatching  began  during  the  first  week  of 
May.  Adults  of  II,  mexi c anus  and  ^ bivi ttatus  began  to  appear  between  June  1 
and  15,  During  the  first  part  of  July,  major  flights  of  M,  nexicanus  moved 
into  all  the  ea.stern  tier  of  counties  from  South  Dakota,  These  flights  cause 
major  losses  of  crops  and  changed  the  local  picture  of  1939.  There  is  little 
doubt  that  the  grasshopper  problem  would  have  been  reduced  for  1939  if  it  had 
not  been  for  these  flights.  Some  heay/  egg  deposition  took  place  in  crop 
and  idle  land  aend  a few  adjacent  areas  of  ran^’e  land.  Egg  pod  counts  ran  as 
high  as  15  and  20  per  square  foot,  with  such  averages  a.s  4 per  square  foot 
for  a,n  entire  county.  This  is  equal  to  the  egg  counts  made  in  the  worst 
areas  in  South  Dakota  in  the  fall  of  1937,  where  the  major  flights  originated 
the  summer  of  1938,  The  extreme  eastern  counties  present  a,  distinct  problem, 
not  only  from  the  standpoint  of  local  crop  protection  but  also  from  the  stand- 
point of  preventing  a recurrence  of  major  flights  tha,t  might  move  into  the 
irrigated  sections  of  northern  Colorado, 


Distribution  by  species  of  35> 703  specimens  collected  in  Wyoming,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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WYOMING  (Continued) 
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Sudan,  cane,  millet,  and  potatoes. 
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The  pGrcGntrig;Gs  of  individuals  of  the  various  species  present  In 
Wyoning,  arranged  oucording  to  crops  infested,  are  sumuarizedas  follo\7s: 


Legumes  Percent 


1.  Melanoplus  mexicanus 30 

2.  M,  femur-ruhrujn 23 

3.  M,  Divittatus 9 

4.  Cannula  pellucida 3 

5.  M,  packardii 3 

6.  40  other  species 32 

Ifynphs  - 27 


Pi.ar.ge 


1.  Melanoplus  mexicauiis 29 

2.  Ageneotettix  deorum 12 

3.  Aulocara  elliotti — 12 

4.  Phi iho stroma  quadrlnaculatum-  6 

5.  Aeoloplus  turnhullii  turhhullii  5 

6.  38  other  species 36 

l^ymphs  - 3 


Meadow 


1,  Melanoplus  mexicanus 31 

2.  M,  fenur-ruhrum 22 

3.  M,  hivittatus 9 

4,  Aulocara  elliotti 7 

5,  Ageneotottix  deorum 5 

6.  27  other  species 25 

PFymphs  - 3 


Corn 


1.  Melanoplus  mexicanus 56 

2.  M,  f emur-ruhrun 15 

3.  Ageneotottix  deorum 4 

4.  Aulocara  elliotti 4 

5.  M,  hivittatus 3 

6.  18  other  species IS 

%mphs  - 3 


Beets 


1,  Melanoplus  femur- ruhrum 36 

2,  M,  mexicenus 17 

3,  M.  hivittatus 13 

4,  Aeoloplus  t,  turnhullii 4 

5,  M.  pa-ckardii 1 

6,  7 other  species 29 

IJ^phs  - 27 


Small  grain  Percent 


1.  Melanoplus  mexicanus 52 

2,  M,  femur-ruhrum 12 

3,  M,  hivittatus 7 

4.  Camnula  pellucida 5 

5«  M.  angustipennis 3 

6.  34  other  species 21 

%mphs  - 9 ’ 


Roadside 


1,  Melanoplus  mexicanus 38 

2,  M.  fem.ur-ruhruia 15 

3,  M,  foedus  foedus 7 

4,  M,  hivittatus 7 

5,  M,  angustipennis 5 

6,  33  other  species 28 

llymphs  - 6 


Idle  land 


1.  Melanoplus  mexicanus — 53 

2.  M,  packardii 11 

3.  M.  angustipennis 6 

4.  M,  foedus  foedus 5 

5.  M«  femur-ruhrum 4 

6.  22  other  species 21 

llymphs  - 6 


Mixed  crops 


1.  Melanoi^lus  mexicanus 82 

2,  H,  packardii 3 

3.  M,  angustipennis 3 

4,  M,  foedus  foedus 2 

5,  Dissosteira  Carolina 2 

6.  14  other  species 8 

Rymphs  - 0,34 


Beans 


1,  Mclano pills  femur-ruhrum 35 

2,  M,  mexicanus 32 

3,  H,  hivittatus 12 

4,  M,  packa.rdii 6 

5,  M,  foedus  foedus 2 

6,  9 other  s'oecies 13 

%mphs  - 8 
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WYOMII^  (Gontinuod) 
Fercontcgo  of  grand  total 


1,  Mol aiio plus  mcxico^nus 36 

2.  M,  fcnur-ru'bruni 1*^ 

3«  M.  'bivittaUis — ^ 

4,  Aiilocara  clliotti 3 

5,  Cejnnulo.  pcllucida 3 

6,  47  other  species 34 

Nymphs  - 17 


